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NAVY/USMC: 
New Navy Unmanned Systems Offices Aim To ‘Change the Way We Fight’ 
WASHINGTON – The two top officials in the recently created Navy unmanned systems offices said their 
primary purpose is to drive rapid development of unmanned technologies to fill warfighting capability 
gaps and extend the capabilities of existing platforms, and to give Sailors and Marines more time to do 
the things that machines will never be able to do. 
“We’re going to fundamentally change the way we’re going to do business in the Navy and Marine 
Corps, change the way we fight,” Frank L. Kelley Jr., deputy assistant Navy secretary for unmanned 
systems, told reporters Nov. 20. 
But the purpose is not to “replace every Sailor and Marine with a robot, or replace every aircraft with a 
UAV [unmanned aerial vehicle],” Kelley said. “We are going to integrate everything.” 
In the same conference call with reporters, RADM Robert P. Girrier, the new director of Unmanned 
Warfare Systems, N99, on the Navy staff, called his office “a pioneering rapid development site,” 
responsible for introducing innovative unmanned systems to the fleet, taking them from prototype to 
ready for acquisition, “all within a two-year cycle.” 
Although the naval services have been developing unmanned systems for decades, Girrier and Kelley 
said what was unique about their offices is that they operate across the specialties of the traditional 
resource sponsors, who deal with air, surface, subsurface and expeditionary warfare capabilities. 
Navy Secretary Ray Mabus created the two new offices in September as part of his initiatives to drive 
more and quicker innovation in the naval services. 
Although the new unmanned systems offices are taking over the initial development of unmanned and 
autonomous technologies from the traditional warfare resource sponsors, Kelley and Girrier stressed 
that they are closely linked to those offices and to the fleet, drawing from them the requirements and 
technology that need to be addressed. 
Girrier said his office also works with the Navy’s science and research offices to find new technologies, 
which they help to develop and test. Systems or technologies that are considered ready for fielding are 
turned over to the traditional resource sponsors for acquisition, he said. 
Examples already under development are the MQ-4C Triton unmanned long-endurance aircraft that will 
augment the P-8 maritime patrol aircraft, and the large-diameter underwater system that could extend 
the reach of attack submarines. 
Kelley noted that there are functions that autonomous systems will never be able to do, but can take 
over some tasks “that will give time back to Sailors and Marines, and allow them to do things that win 
wars.” 
Another crucial element is to build cyber protection into those systems from the start to prevent them 
from being turned against the user. 
http://www.seapowermagazine.org/stories/20151120-n99.html 
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Navy to Boost Unmanned System Prototyping, Experimentation 
Think of Rear Adm. Robert Girrier, the head of the Navy's new N99 directorate for unmanned systems, 
as the service's rapid development pioneer for robots, drones and unmanned underwater vehicles 
(UUVs). 
Through prototyping and fleet experimentation, Girrier wants to quicken the pace of development and 
ensure the end user is getting what needs, he told reporters on Friday. One of the goals of N99 is to 
connect sailors and Marines with innovative new unmanned systems that haven't yet made it to 
Milestone B, the point where engineering and manufacturing development usually begins. 
"This rapid development cycle is about introducing innovative unmanned system technologies to the 
fleet. We're going to take it from warfighting requirements to prototyping to demonstrating to 
development. We'll make recommendations about acquiring [systems]," he said. "Even before that...we 
can demonstrate these things in a rapid fashion, inside a two-year cycle." 
N99 has already solicited input from the fleet about capability gaps that could potentially be filled by a 
robot, UUV or unmanned aerial vehicle (UAV), Girrier said. Deputy Assistant Secretary of the Navy for 
Unmanned Systems Frank Kelley and John Burrow, the deputy assistant secretary of the Navy for 
research, development, test and evaluation, issued similar queries to the naval research and science and 
technology communities, seeking out potential technologies. 
The most important thing is the iterative nature of prototyping, which will help prevent the services 
from going forward with acquisition if more risk reduction is necessary, said Kelley. 
"It's not a linear process," he said. "It will get caught into this iterative cycle until [Girrier is] satisfied for 
the fleet to start experimenting with it and to start providing their input for what the next changes 
should be." 
After a demonstration, the N99 directorate will recommend acquiring a technology, refine it, or maybe 
dropping it altogether if it didn't work out as planned, Girrier said. "That's okay. In fact, that's a feature 
of this. It's okay to fail as long as we fail fast." 
http://www.defensedaily.com/navy-to-boost-unmanned-system-prototyping-
experimention/ 
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Decisions on Carrier Drone in Next Budget: U.S. Navy 
WASHINGTON – The U.S. Navy will likely map out the future for a new armed, carrier-based drone as 
part of its fiscal 2017 budget proposal after completion of a Pentagon-wide study of surveillance and 
intelligence needs, a Navy official said on Friday. 
The official, who asked not to be named, said the long-delayed competition would likely focus on a 
drone for conducting surveillance that could also carry weapons, largely in line with the approach 
favored by the Navy. 
Rear Admiral Robert Girrier, the newly appointed director of unmanned warfare systems, told reporters 
in a briefing on Friday that he expected more information in “coming months” about the new drone, but 
gave no further details. 
Boeing Corp , Northrop Grumman Corp, which makes the X-47B unmanned, unarmed plane that has 
been tested on U.S. carriers, Lockheed Martin Corp , and privately held General Atomics have spent tens 
of millions of dollars to prepare for the Navy's Unmanned Carrier-Launched Airborne Surveillance Strike 
(UCLASS) tender. 
But the program, one of just a few new aircraft programs up for grabs for contractors, has been on hold 
pending a Pentagon-wide review of intelligence and surveillance programs that has stretched on much 
longer than expected. 
“The Navy is absolutely committed to unmanned aviation and getting it fully integrated ... and we are 
going to do that in an evolutionary way and that's how we see UCLASS," Girrier said. Retired Brigadier 
General Frank Kelley, the first deputy assistant secretary of the U.S. Navy for unmanned systems, said 
that in August 2014 he saw the UCLASS up close. 
Kelley said cybersecurity was a top priority moving forward for all unmanned aircraft. 
"It's incredibly important, and to be honest ... just the threat, the thought that somebody could hack 
into a system and ... turn that against you, that becomes pretty frightening," Kelley said. 
http://www.reuters.com/article/2015/11/20/us-navy-uclass-idUSKCN0T92ZQ20151120 
Return to Top 
Carrier Demo UAV Meshes with Legacy Aircraft 
"There was no problem," Kelly said Nov. 21 during a media conference on naval unmanned systems. 
The carrier crew also had no issues going back and forth between the legacy and X-47B, Kelly says. 
Kelly and Rear Adm. Robert Girrier, director, Unmanned Warfare Systems, declined to provide further 
details on the Unmanned Carrier-Launched Airborne Surveillance and Strike System (UCLASS) program. 
But they said the Navy remains committed to unmanned naval aviation - and unmanned programs in 
general. 
The establishment of their offices, Girrier says, will provide a "crosscutting" approach to all areas that 
should help early identification of unmanned needs, potentials and problems. 
In a blog posted earlier this month, Girrier says, "As the resource sponsor for unmanned warfare 
systems, I'm charged to serve as champion for Pre-Milestone B systems, or systems that have not begun 
the official start of a program in the acquisitions process. In simpler terms, (the office) will be focused on 
the prototype and demonstration of unmanned systems in a rapid development cycle. We will work 
with naval warfare development centers and the fleets to find out where the capability gaps exist and 
where unmanned systems might fill those gaps and requirements. We will survey technologies across 
the research and development enterprise to find the right match of technology to fill those capability 
gaps identified. Our team will then prioritize these matches for prototyping and demonstration." 
This process, he says, "informs our Rapid Development Plan that executes within a two-year period. 
Within those two years, we'll also look to terminate those demonstration efforts that are not working 
out for the fleet in order to reinvest money into more promising initiatives. Through this approach, 
resources are optimized and technical risk is reduced, saving time and money. As unmanned systems 
continue to come online and mature, we're changing how we think and how we operate, so we're not 
just reacting to the challenges we face today, but focusing creativity and initiative to ensure we prevail 
in the future." 
http://aviationweek.com/aerospace-daily-defense-report 
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Bridging the ‘Valley Of Death’ For Navy Drones 
PENTAGON – The Navy’s new offices for unmanned systems – that’s drones or robots to you and me – 
are a long-overdue reform, two top experts tell us. But, as emphasized by both our outside sources and 
the new Navy officials themselves, it’s equally important to understand the initiative’s limits. This is not 
an overhaul of the existing structure. It is a patch. The Navy wants to bring promising technologies out 
of the lab, through the funding “valley of death” into the regular acquisition system, and ultimately to 
the fleet. 
So Skynet it ain’t. “We are not going to replace Marines. We are not going to go out there and replace 
sailors,” Frank Kelley, the retired Marine one-star who is now the first deputy assistant secretary of the 
Navy for unmanned systems, said at a recent AUVSI robotics conference. Nor does the reorganization 
signal the start of some big new unmanned weapons program or a new infusion of funding. 
It doesn’t even put all the myriad existing programs under one roof. Most drones will remain under 
current management. Of the four that actually do fall under the new structure, two – the UCLASS drone 
and LDUUV mini-sub – will eventually outgrow it and transfer to the traditional aircraft and submarine 
bureaucracies when they’re ready to begin engineering work (Milestone B). A new Common Control 
System for use on multiple types of unmanned vehicles and general research on autonomy (artificial 
intelligence) will remain under Rear Adm. Robert Girrier, who as head of Navy staff section N99 is 
Kelley’s uniformed counterpart. 
“I only own programs, by the way, that are pre-milestone B,” Girrier told a reporters Friday. “Right now 
I’ve got a total of four.” 
In Girrier’s job, running programs is secondary to bridging gaps. “N95, 96, 97, 98 ... my role applies 
across all the other traditional resource sponsors ... I cross all of them,” he said at the roundtable. “I 
don’t work at their expense. Quite the contrary, I work as a complement to them. What are areas where 
they wish they had an unmanned solution to help ’em out?” 
That way, Girrier continued, technologies come out of the lab with a potential patron already lined up. 
“I’m going to have an ally [at] home plate, so ... when the technology is ripe enough for Milestone B ... 
they’re there with a catcher’s mitt saying, ‘yeah, we’re going to POM [budget] for it,'” Girrier said. 
“That’s new by the way. That didn’t always happen in the past.” 
In the past, promising technologies often had successful demonstrations and then fell between stools 
when no one in the acquisition system wanted to pick them up, said retired Navy commander Bryan 
Clark, a former aide to the former Chief of Naval Operations, who knows many of the people and ideas 
behind the creation of N99. “The Navy stood it up mainly to provide a home for unmanned systems 
(vehicles, unattended systems, infrastructure, etc.) that are coming out of S&T [science and technology] 
projects but have not yet transitioned to be acquisition programs,” Clark told me. 
“For the last decade unmanned system programs have languished in other resource sponsors, such as 
N97 or N2/N6, where they form a very small part of the overall budget,” Clark said. “These unmanned 
systems didn’t get much attention ... With N99, much more management attention can be paid to this 
relatively small (in budget terms) portfolio.” 
The civilian counterpart, deputy assistant secretary Kelley’s office, has a similar but wider function, Clark 
continued, overseeing basic science and technology at the Office of Naval Research, as well as programs 
in that “valley of death” between ONR and the regular acquisition system. 
Equally important is bridging the gap between warrior tribes. Arguably this is a bigger problem for the 
Navy than for any other service. The Air Force has to get unmanned systems to work in the air, the Army 
in the air and on the land, but only the Navy has to figure out air, land (for Marines and EOD), the 
surface of the water, and the undersea domain. With different physics to contend with, not just 
different cultures, it’s hard to be coherent. As a result, said Clark, the Navy “has pursued wide variety of 
systems, all with different control systems and maintenance constructs.” 
“In the three main naval communities” – aircraft, submarines, and surface ships – “they’re each 
approaching unmanned systems in accordance with their own lens,” agreed Paul Scharre, head of the 
Project 20YY Future of Warfare Initiative at the Center for a New American Security. 
Submariners are arguably out front, said Scharre, but even they are limited by traditional concepts. 
Unmanned underwater vehicles (UUVs) are “still seen as something that’s going to be carried or 
launched from a [manned] submarine, which imposes design constraints,” he said. Launching UUVs from 
surface ships or shore bases to operate independently of the traditional submarine fleet is a much less 
well-developed idea. 
“You see some of the biggest tensions in the aviation community,” Scharre continued. Navy Secretary 
Ray Mabus, Senate Armed Services chairman John McCain, and House seapower subcommittee 
chairman Randy Forbes have all pushed for more capable combat drones. Admirals who grew up as 
pilots are less enthused. 
The center of this clash is the UCLASS drone – Unmanned Carrier-Launched Airborne Surveillance and 
Strike – which one side wants to make a long-range bomber while traditionalists emphasize the 
reconnaissance role. UCLASS is officially one of Rear Adm. Girrier’s four programs, but its fate is 
completely locked up in the Office of the Secretary of Defense, and he repeatedly declined to answer 
reporters’ questions about it. 
Finally, there’s the surface fleet, in many ways the most traditionalist branch of the Navy: After all, there 
were surface ships millennia before the first aircraft or submarine. Surface sailors have embraced 
automation as a way to reduce crew sizes, as on the Littoral Combat Ship and DDG-1000 destroyer, but 
replacing the crew altogether is another question. There have been some intriguing experiments with 
“swarming” unmanned boats, said Scharre, but on the whole, “they haven’t woken up to the potential.” 
 “They’re good ideas but they pop up in an undisciplined fashion,” Girrier continued. What you need 
instead, he said, is “fleet buy in from the beginning, [to say] ‘yes, this is a validated requirement from 
the fleet.'” 
Translation: Don’t worry that some bunch of robot-loving mad scientists has taken charge. I’ll make sure 
you get what you actually need and that it actually works. 
By contrast, while Kelley has street cred too – he’s a retired Marine one-star, after all – he much more 
plays the visionary enthusiast of the pair. It’s worth noting that Kelley’s a jarhead egghead: He’s a career 
electronic warrior, a veteran of operations in the EA-6B Prowler. This is a particularly nerdy breed of 
hero, the kind that detects an enemy anti-aircraft radar and, instead of bugging out, stays to figure out 
the frequency. It’s not a field for the technophobic or the timid. 
“We’re going to try to fundamentally change the way we do business in the Navy and Marine Corps. 
We’re going to change the way we fight,” Kelley declared in the first few minutes of the Pentagon 
roundtable. 
“We’re going to transcend our human limitations to exploit human potential,” Kelley declared to the 
AUVSI conference shortly after his appointment. “We’re going to let machines and autonomous systems 
do the things that they do best so we make human beings do what they do best.” 
That’s a concept embraced by Deputy of Defense Bob Work, known as human-machine teaming or the 
“centaur.” By embracing it, Kelley aligns the Navy with the highest levels of the Department of Defense 
– and one of the few areas likely to get more funding in the coming years rather than less. 
http://breakingdefense.com/2015/11/bridging-the-valley-of-death-for-navy-drones/ 
http://breakingdefense.com/2015/11/bridging-the-valley-of-death-for-navy-drones/ 
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Navy asks Hydroid to ramp-up production of MK 18 Kingfish UUV 
INDIAN HEAD, Md., 23 Nov. 2015. Unmanned underwater vehicle (UUV) experts at Hydroid Inc. in 
Pocasset, Mass., are ramping-up production of the company's MK 18 Kingfish family of unmanned 
submersibles under terms of a $8.7 million contract announced Thursday. 
Officials of the Naval Surface Warfare Center (NSWC) Indian Head Explosive Ordnance Disposal 
Technology Division in Indian Head, Md., are asking Hydroid to increase quantities for the procurement 
of additional MK 18 family of system assets. 
The Navy's MK 18 UUV is a variant of the Hydroid REMUS 600, which Hydroid developed originally 
developed through funding from the Office of Naval Research (ONR) in Arlington, Va., to support the 
Navy's UUVs with extended endurance, increased payload capacity, and greater operating depth. 
The REMUS 600 can dive to depths of nearly 2,000 feet, and can operate on one battery charge for as 
long as 24 hours. The UUV is for mine countermeasures; harbor security; debris field mapping; search 
and salvage; scientific sampling and mapping; hydrographic surveys; environmental monitoring; and 
fishery operations. REMUS is short for Remote Environmental Measuring Unit S. 
The torpedo-shaped REMUS 600 UUV is nearly 13 feet long and two feet in diameter. The unit weighs 
622 pounds. It has dynamic focus side look sonar (SLS), a Neil Brown conductivity and temperature 
sensor (CT), WET Labs beam attenuation meter (BAM) optical sensor, Imagenex 852 pencil beam sonar 
for obstacle avoidance, and a WET Labs ECO fluorometer and turbidity measurement sensor. 
Its communications suite consists of a long baseline acoustic communications, WiFi, Iridium satellite 
communications, and radio modem via gateway buoy. The UUV navigates by up- and down-looking 
acoustic Doppler current profiler; Doppler velocity log; Kearfott inertial navigation unit; compass; and 
GPS. 
The REMUS 600 has a modular design to meet a variety of payloads. The UUV has a series of hull 
sections that can be separated for vehicle reconfiguration, maintenance, and shipping. IT uses the 
Hydroid Vehicle Interface Program (VIP) for maintenance, checkout, mission planning, and data analysis. 
On the current contract Hydroid will do the work in Pocasset, Mass., and should be finished by 
September 2017. Hydroid is a subsidiary of Kongsberg Maritime AS in Kongsberg, Norway 
http://www.militaryaerospace.com/articles/2015/11/hydroid-kingfish-
uuv.html?cmpid=EnlMAENovember252015&eid=288641596&bid=1243169 
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Naval Unmanned, Underwater Program Operates From Stennis 
Just up I-10, a little ways past the Mississippi state line, you’ll find the Stennis Space Center. More 
known for its rocket engineering and test launches, many are surprised to learn the United States Navy 
is the largest employer at the facility 
And for the last decade, they’ve been developing and operating unmanned, underwater vehicles. The 
implications of this program ... reach much farther than you might think. 
I spoke with Rear Admiral Tim Gallaudet, who oversees the program at Stennis in addition to his other 
duties with the Navy, about the scale of the unmanned, underwater vehicle program. 
"They're operating worldwide. I have some in the Pacific, some in the North Atlantic and these ships are 
deploying and recovering these unmanned systems all over the world. Usually you’ll see we operate 
them directly from here." 
These unmanned, underwater vehicles are exactly what they sound like. Able to do the dull, dirty or 
dangerous missions the Navy needs done, without putting American sailors in harm’s way. According to 
Commander Jody Powers, they provide a great stand-off tool where the Navy can actually keep the 
boats and their people out of a mine danger area and other locations that may put U.S. servicemen and 
women in harms way. Instead, the Navy can send in these unmanned, underwater vehicles to conduct a 
survey and have them come back outside the danger area. 
Carl Szczechowski, with the Naval Oceanographic Office, tells us that within the last several years, 
several agencies have been involved with putting these vehicles into the Gulf of Mexico. When 
determining how a tropical system is going to strengthen, sea surface temperatures don't always tell the 
whole story because the water is hot everywhere during hurricane season. The unmanned, underwater 
vehicles have been looking for where the deep warm water is, and just how hot it is. 
So from the tropics in our own backyard to the war zones across the world, the unmanned, underwater 
program at Stennis is an important tool the Navy uses on a daily basis. One thing to keep in mind: this 
program also helps save the Navy and taxpayer’s money. The vehicles are cheaper and easier to send in 
than the larger survey ships the Navy has and several can be launched at the same time. And it all 
happens just up the road, across the state line. 
http://wgno.com/2015/11/24/naval-unmanned-underwater-program-operates-from-
stennis/ 
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Seeking Game Changers in the Underwater World 
WASHINGTON – The United States builds, arguably, the world’s most capable submarines. But at about 
$2 billion apiece, there are only so many subs the U.S. Navy will acquire, and it’s widely recognized the 
supply will never meet the demand. 
Meanwhile, building and acquiring modern submarines is a worldwide growth industry. Russia, China 
and even India are designing and building multiple new classes of subs, armed and fit with a growing 
variety of weapons and sensors – and a number of nations are building or purchasing foreign-designed 
undersea craft. 
Retired Vice Adm. Michael Connor, a former commander of the U.S. Navy’s submarine forces, explained 
this activity in a recent hearing on Capitol Hill. 
“The undersea arena is the most opaque of all warfighting domains,” Connor said during an Oct. 27 
hearing at the House Seapower subcommittee. “It is easier to track a small object in space than it is to 
track a large submarine, with tremendous fire power under the water. That is why countries with the 
technical wherewithal to operate in this domain are pursuing advanced capability. The two countries 
that present the biggest challenge in the undersea are Russia and China, with Russia being the more 
capable of the two.” 
Connor specifically wants torpedoes with ranges of more than 100 miles. 
Bryan Clark, a naval analyst with the Center for Strategic and Budgetary Assessments, appeared 
alongside Connor and urged greater development in undersea sensors – onboard submarines, 
unmanned vehicles and weapons, as well as deployed in the water and fixed on the seabed. 
To coordinate the development and fielding of underwater systems, Clark said the Navy should “make 
its undersea warfare resource sponsor and acquisition organizations responsible for all undersea 
vehicles and systems once they transition out of research and development.” 
Clark urged continued development in a wide range of unmanned underwater vehicles (UUV), including 
looking at ways to arm some. He pointed to the compact, very lightweight torpedo – now under 
development – as having potential not only as a defensive, anti-torpedo weapon but also as a weapon 
that could be carried and launched by larger UUVs. 
Connor and Clark said Congress could aid these efforts by providing funding not tied to specific 
programs of record. “Programs should be defined broadly so that they can incorporate innovation 
without recreating the program,” Connor said. 
http://www.defensenews.com/story/defense/naval/submarines/2015/11/27/submarine-
navy-underwater-mike-connor-bryan-clark-randy-forbes-uuv-torpedo-missile-russia-china-
navy/76318064/ 
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Pentagon, Navy Debate Future of Carrier-Launched Drone 
Stealthy technology and weapons payload are among the key considerations as the future of the Navy’s 
first-of-its-kind carrier-launched drone hangs in the balance of an ongoing Pentagon review aimed at 
better solidifying the direction for the emerging platform 
A Pentagon intelligence, surveillance and reconnaissance, or ISR, review is currently exploring the scope 
and range of desired attributes for the Navy’s Unmanned Carrier Launched Aircraft Surveillance and 
Strike system, or UCLASS. 
The merits of the UCLASS platform are clear; it will give the Navy much greater at-sea, long-dwell ISR 
technology and allow the service to conduct extended maritime surveillance drone missions without 
having to secure permission to launch or land an aircraft from a host country. 
In addition, it could bring the prospect of having an armed, stealthy drone able to move over enemy 
territory, evade tracking technologies and air defenses long enough to deliver precision strike weapons 
on specific targets. 
The thrust of the examination focuses on how stealthy the new first-of-its kind carrier-launched drone 
needs to be, how much of a weapons payload it will be configured to carry and deliver and how far it will 
be engineered to fly with and without aerial refueling. 
Some advocates for the program have suggested that an evolutionary platform could integrate new 
technologies, weapons and mission possibilities as they emerge, potentially adding weapons and stealth 
properties over time. Others have said certain stealth technologies and aircraft mission configurations 
would need to be built-in from the beginning in order to achieve the desired range of attributes. 
The ongoing strategic portfolio review is being co-led by the Undersecretary of Defense for Intelligence 
and the Pentagon’s Cost Assessment and Program Evaluation office, defense officials explained. 
The Navy had planned to launch a competition among vendors to build the UCLASS through the release 
of what’s called a Request for Proposal, or RFP, last year. 
Some design proposals for UCLASS would make the drone less stealthy and less able to carry a larger 
weapons payload – yet be able to travel very long distances as an ISR platform. Other proposals focus 
more on stealth and weapons payload. These questions are currently informing the ongoing review. 
If UCLASS were designed for maximum stealth and weapons-carrying potential from its inception, 
engineers would most likely envision an aircraft with a comparatively smaller or differently shaped fuel 
tank in order to lower the radar cross-section of the aircraft. A differently-configured fuel tank might 
result in the need for more aerial refueling as a way to extend the aircraft’s range and ensure long-
endurance ISR, analysts have explained. 
In the essay, Forbes articulates his sought-after vision for the UCLASS platform, saying the unmanned 
platform will need a greater combat radius than the potential threats they may face and must have a 
greater range than manned carrier fighters can achieve. In addition, Forbes stresses the need for “air 
refueling capability, broadband stealth and a sizable internal payload.” 
In March of this year, McCain sent a letter to Defense Secretary Ash Carter asking that the UCLASS drone 
be configured to carry a weapons payload for strike missions, be stealthy enough to elude enemy 
detection systems in high-threat areas and also perform long-range ISR missions. 
In 2013, the Navy awarded four contracts valued at $15 million for preliminary design review for the 
UCLASS to Boeing, General Atomics Aeronautical Systems, Lockheed Martin and Northrop Grumman. 
http://www.scout.com/military/warrior/story/1616798-navy-debates-future-of-carrier-
drone 
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Navy Researchers are Analyzing Findings from Drones Beneath Arctic Ice 
The pace of melting ice is leading the Navy to prepare sooner for more Arctic activity 
The Navy is analyzing research findings from efforts to deploy underwater drones beneath the ice in the 
Arctic Ocean to assess how quickly the ice is melting and understand how soon the U.S. and Russia will 
be competing for new strategic waterways in the region. 
The drones had been measuring the temperature and salt content to help scientists develop more 
accurate computer models with which to predict the anticipated future pace of melting ice, Martin 
Jeffries, science advisor to the Office of Naval Research, or ONR, told Scout Warrior. 
The Navy's unveiled its Updated Arctic Road Map that explains how increasing water temperatures and 
decreasing ice layers mean the service will need to increase the number of ships in the region over the 
next 20 years, Jeffries said. 
As a result, Navy scientists are using unmanned underwater autonomous robots, or drones, to examine 
what's called the marginal ice zone – the portion of frozen ocean's packed ice that meets open water, 
Jeffries explained. 
Alongside the drone research, ONR scientists have also been studying the impact of the waves upon the 
ice cover, water temperature and surrounding atmosphere. 
The idea behind the research is to assess the pace of change in the Arctic environment as a way to 
better predict the pace of melting ice. Faster ice melting means the opening up of new strategic 
waterways, passage routes and overall activity in the region among nations. 
Underwater Drones Beneath the Ice 
Navy scientists have had success in the Arctic using an underwater drone called the Seaglider, a 110-
pound, 2.8-meter autonomous underwater robot able to lower acoustic sensors to depths of 1,000 
meters. The Seaglider, originally developed by the ONR for open ocean data collection, can be used to 
gather information beneath the surface of the ice, Jeffries explained. 
The Seagliders were programmed to receive acoustic signals or "pings" from underwater sources 
suspended on cables beneath buoys frozen into the ice at fixed locations, providing precise latitude and 
longitude information for the drones, Jeffries explained. 
Having less ice in the summer means arctic waters have greater exposure to wind and sunlight, factors 
which can further compound the quickening pace of melting ice, Jeffries explained. 
Knowing the precise temperatures of water beneath the surface of the ice and water can provide 
scientists with valuable information about the extent to which wind is mixing up an otherwise highly 
stratified water column, moving up warmer water from deeper beneath the surface. 
Wind-mixing could break down this water stratification and bring heat from deeper into the ocean up 
closer to the surface, creating warmer water which leads to more ice melting, Jeffries said. 
The Navy's Arctic Road Map addresses these threats and explains how the U.S. will require more ships in 
the region as the ice melts away. Predicting how quickly it will melt helps Navy leaders plan how many 
ships that will entail, Jeffries said. 
The Navy has updated its 2009 Arctic Road Map which includes mission analysis and “fleet readiness” 
details for the Arctic environment, including search and rescue, maritime security, C4ISR, cooperation 
with the U.S. Coast Guard, strategic sealift and strategic deterrence, among other things. 
An assessment done by the Navy’s Task Force Climate Change determined that the rate of melting has 
increased since the time of this report. Therefore, part of the new, “updated” roadmap is to bring the 
most current scientific projections regarding the changing ice and water conditions in the Arctic. 
Although the thinning of the Arctic ice was reported by Navy submarines in the 1990s, there have been 
considerable changes to the Arctic environment since that time, Robert Freeman, public affairs officer 
for the oceanographer of the Navy, said last year. 
http://www.scout.com/military/warrior/story/1618090-navy-drones-patrol-beneath-arctic-
ice 
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MQ-4C Triton Begins Operational Assessment 
The Navy’s MQ-4C Triton unmanned aerial vehicle (UAV) on Nov. 17 kicked off its operational 
assessment, a series of tests that will help the service evaluate whether to enter low-rate initial 
production. 
Those tests include six flights and data-collecting scenarios that will gauge Triton’s performance in an 
operational environment, including conducting intelligence, surface warfare and amphibious warfare 
missions, according to a Naval Air Systems Command (NAVAIR) news release. 
Triton, which is built by Northrop Grumman, will be forward deployed at naval bases and flown to 
conduct surveillance in maritime and coastal locations. The UAV is equipped with various sensors and 
radar that allow it to track maritime targets and classify surface ships, and it can stay in the air for more 
than 24 hours. 
During operational assessment, the Navy will assess the Triton’s ability to detect, identify, classify and 
track targets during day and nighttime conditions, as well as to identify potential challenges in using and 
maintaining the system, the service said. 
The Navy expects to start low-rate initial production in 2016 after a Milestone C decision. The service is 
slated to buy three Triton air vehicles next year and 68 in its total program of record. The first MQ-4C is 
planned to become operational in 2017, and initial operational capability is scheduled for 2018, when 
four systems have been delivered. 
However, some capabilities – including a signals intelligence architecture and a “due regard” radar that 
will help Triton prevent collisions with other aircraft – will not come online until at least 2020, Burke said 
earlier this year. 
http://www.defensedaily.com/mq-4c-triton-begins-operational-assessment/ 
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ARMY: 
USAF: 
Four drone pilots call strikes a 'driving force for terrorism'  
Four former US Air Force drone pilots have come forward with a blistering critique of the current drone 
program, first published in The Guardian. In an open letter addressed to President Obama, Secretary of 
Defense Ashton Carter, and CIA director John Brennan, the pilots argue the civilian casualties and 
resulting devastation from US drone strikes have radicalized regions where it is used, fueling the rise of 
ISIS and other terrorist organizations. 
"This administration and its predecessors have built a drone program that is one of the most devastating 
driving forces for terrorism and destabilization around the world," the letter reads. 
According to the four pilots, the damage from the drone program's isn't limited to America's reputation. 
All four pilots report suffering from post-traumatic stress disorder, and say subsequent medical care and 
benefits have been inadequate. The letter also references gross mismanagement of the program, citing 
Chelsea Manning and Edward Snowden as examples that compelled them to speak out. "Silence would 
violate the very oaths we took to support and defend the Constitution," the pilots write. 
 Roughly 58 percent of Americans approve of the drone strike program, but it enjoys near-unanimous 
support from current US presidential candidates. Among the two major parties, the only candidate to 
express opposition to the drone program is Lincoln Chafee, who suspended his campaign in October. 
While strikes against US citizens remain controversial, a number of campaigns have suggested 
expanding the drone strike program overseas. Hillary Clinton has said the strikes were one of the most 
effective counter-terrorism tools available during her time as secretary of state, and Ben Carson has 
proposed using drone strikes to police the border between Mexico and the United States. 
http://www.theverge.com/2015/11/19/9760394/drone-strike-pilots-criticize-obama-terrorism 
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RPA systems studied to improve ground-based technology 
The next big advancement in autonomy might not be in the air, but on the ground, the Air Force’s top 
scientist said Thursday. 
Remotely piloted aircraft are in high demand in the current security environment, and the Air Force is 
still focusing on improving their capabilities and even developing wingmen for manned aircraft. 
Now, however, the advanced computers that help operate RPAs aren't just for flying aircraft, but can be 
installed in ground-based systems that perform tasks like intelligence analysis or mission planning. 
Rather than just helping to collect data, autonomous computer systems can analyze it too, and aid 
military leaders in making decisions, said Greg Zacharias, the Air Force's chief scientist. 
“Our community right now is beginning to realize that autonomy is not limited to systems that move 
about,” he said at a hearing of the House Armed Services subcommittee on emerging threats and 
capabilities. “We tend to think of autonomy in motion because of the RPAs and UAVs. … [However] 
they’re also very useful in decision-making systems.” 
If you remove the autonomous systems, the computer processing and brains that make RPAs work, and 
then install them in a ground-based platform, you’ve got something the Air Force has dubbed 
“autonomy at rest,” Zacharias said. 
 “With the Predator and Reaper, we get these tons of video, and they go down and they’re looked at by 
humans,” Zacharias said. “You can have an image-processing autonomous system scanning videos 24/7 
and then say. ‘Oh guess what, there’s an interesting event happening’ … instead of having people do 
that.” 
While the Air Force does already have some computer systems that can do intelligence and image 
analysis, Zacharias said the advancements in autonomous systems will make the process more accurate, 
faster and more efficient. 
Zacharias noted autonomy could also help with things like route planning or mission planning. 
The Air Force wants to create autonomous systems that would work with airmen to improve response 
speed, survivability and effectiveness, Zacharias told the committee. 
“Boiled down to its essentials, the Air Force’s autonomy science and technology vision is intelligent 
machines, seamlessly integrated with humans maximizing mission performance in complex and 
contested environments,” he said. “The ultimate goal is to ensure effective teaming of the airman with 
autonomous systems for better agility, effectiveness and mission success.” 
http://www.airforcetimes.com/story/military/tech/2015/11/21/rpa-systems-studied-improve-ground-
based-technology/76061420/ 
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US Air Force hiring civilian pilots for military drones 
The US Air Force has hired civilian defense contractors to fly combat drones--a move some critics say is 
illegal. 
The contractors are part of a small, 3-year-old company called Aviation Unmanned and General Atomics 
Aeronautical Systems Inc., a much larger firm based in San Diego, which is also the only supplier of 
armed drones to the Pentagon. 
A redacted Air Force document which approves the secret contract with Aviation Unmanned notes that 
the "lack of appropriately cleared and currently qualified MQ-9 pilots is a major concern." 
The five-page document, dated August 24, says the company will provide pilots and sensor operators for 
government-owned Reapers to help respond to "recent increased terrorist activities." 
This will be the first time civilian pilots and crews operate what the Air Force calls "combat air patrols," 
which are daily round-the-clock flights collecting video and other sensitive intelligence from areas of 
military operations. 
The Times added that the private contractors carry out two Reaper patrols a day, but the Air Force plans 
to expand the figure to 10 flights a day by 2019, with each patrol involving up to four drones. 
The report noted that these civilians are not allowed to strike targets with lasers or fire missiles. 
They only operate drones that provide intelligence, surveillance and reconnaissance, known as ISR, 
according to Air Force Gen. Herbert "Hawk" Carlisle, head of Air Combat Command. 
However, the decision has stirred controversy within the military, where critics, including some military 
lawyers, contend that civilians are now part of what the Air Force calls the "kill chain," a process that 
starts with surveillance and ends with a missile launch to take out a target. 
This might violate laws designed to keep civilians from taking part in armed conflict, they argue.  
The Pentagon has tasked the Air Force to fly 60 daily combat air patrols with Predators and Reapers. 
Military planners look to achieve 90 patrols a day by 2019. 
http://www.presstv.ir/Detail/2015/11/27/439368/USAF-Drone-Pilots 
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RPA officer incentive pay to increase to $35K under new law 
Congress has ordered the Air Force to increase aviation incentive pay for officers flying remotely piloted 
aircraft from $25,000 to $35,000. 
The 2016 National Defense Authorization Act, which Congress passed Nov. 10 after President Barack 
Obama vetoed the first version, also includes an amendment ordering the Air Force to send it a report 
on RPA manning and on plans to fix any under-manning problems. 
Obama signed the revised 2016 NDAA on Wednesday. 
These moves come as the RPA community is under strain to fly surveillance and combat missions all over 
the world. 
The Air Force is also considering the possibility of allowing enlisted airmen to fly drones and is expected 
to announce its decision early next year. 
The Air Force has 60 days after the NDAA's enactment to submit the RPA manning report, including: 
•An account of how many RPA airmen the Air Force has now and how many it needs, in addition to 
projections on future staffing and requirements. 
• A comparison of RPA units' personnel policies, manpower-authorization levels and projected 
personnel inventory with that of manned combat aircraft systems and units. 
•A description, with a timeline, of what it would take to get RPA career field authorizations and manning 
levels to at least the normal manning and readiness levels of all other combat-aircraft career fields. 
•A list of what the Air Force is doing to increase RPA unit manning levels -- such as offering recruitment 
and retention bonuses, incentive pay, allowing enlisted airmen to fly drones and increasing the 
weighting of RPA personnel on promotion boards — plus an assessment of those strategies' 
effectiveness. 
•An assessment of the Air Force'scapability to train new RPA personnel to meet demands. 
•An analysis of the requirements that determine  how RPA pilots and sensor operators are selected, 
such as what prerequisite training or experience is necessary. 
MQ-1 Predator and MQ-9 Reaper pilots became eligible for retention bonuses worth up to $135,000 
beginning this fiscal year, the Air Force said in July. And to help beef up the ranks of drone pilots, the Air 
Force in August started steering 80 undergraduate pilot-training graduates directly into drone 
squadrons, instead of manned aircraft. 
The Air Force also reduced the number of daily drone combat air patrols from 65 to 60 as part of an 
effort to lessen the strain on pilots. 
http://www.airforcetimes.com/story/military/2015/11/25/congress-wants-to-hear-plan-to-
boost-rpa-manning/76258546/ 
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NATIONAL AIR SPACE: 
Registration process marks significant milestone in FAA's safe integration of small UAS 
Last month, Secretary Foxx and I announced that the Department of Transportation would work to 
develop a process for owners of small Unmanned Aircraft Systems (UAS) to register their aircraft.  
Registration will instill a sense of accountability and responsibility among UAS pilots, and also will 
prompt them to become educated about safe flying in the National Airspace System (NAS). For those 
who choose to ignore the rules and fly unsafely, registration is a tool that will assist us and our law 
enforcement partners in finding them. 
We are moving quickly and flexibly to establish this new registry. Our first step was to appoint a UAS 
Task Force to develop recommendations for a streamlined registration process, and suggest which UAS 
could be exempt from registration due to a low safety risk. A group of 25 experts were chosen, based on 
experience, from across the UAS and manned aviation communities. They included hobbyists, retailers, 
manufacturers, law enforcement, airports and commercial and general aviation. They were advised by 
the Departments of Commerce, Defense, Homeland Security, Interior, and State along with the Office of 
Management and Budget and the National Aeronautics and Space Administration. We also accepted 
public comments on the same questions we asked the Task Force to consider.  
The FAA's evolving work to integrate small unmanned aircraft into the NAS is the beginning of a new era 
for aviation, and we all have a stake in making sure UAS are operating safely in the world’s busiest 
airspace. The FAA receives reports on a daily basis about instances in which small unmanned aircraft fly 
too close to manned aircraft, often near airports and sometimes at altitudes of up to 10,000 feet -- 
much higher than they should be. This is an unnecessary threat to safety that demands the attention of 
the entire aviation community. 
By some estimates, as many as 400,000 new unmanned aircraft will be sold during the holiday season. 
Pilots with little or no aviation experience will be at the controls of many of these aircraft. Many of these 
new aviators may not even be aware that their activities in our airspace could be dangerous to other 
aircraft -- or that they are, in fact, pilots once they start flying their unmanned aircraft. 
https://www.transportation.gov/fastlane/uas-registration-process-moving%20to-step-2 
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FAA and NASA Discuss Joint Approach to Regulation 
The Federal Aviation Administration and NASA are discussing a joint approach to introducing small 
drones into the airspace that could give the space agency a larger role in the effort. NASA’s Ames 
Research Center is already leading the development of an Unmanned Aerial System Traffic 
Management, or UTM, system that would manage low-flying drones. 
 “We’re currently in deliberations,” confirmed Marke “Hoot” Gibson, FAA senior advisor for UAS 
integration. “We have a great relationship with NASA; they do a lot of the fundamental science and 
research on a number of topics in aerospace—this being one of them.” What the two agencies are 
considering is “should we broaden that relationship, not just the UTM focus,” he added. “It would be 
something that focuses our energies and collaboration on UAS, and it’s not clear yet what that will look 
like.” 
Gibson spoke on November 12 at a policy briefing hosted by law firm Hogan Lovells in Washington, 
D.C.The former Air Force major general, who was named to the FAA post in September, said he planned 
to discuss the evolving arrangement the following week with Parimal Kopardekar, a NASA principal 
investigator and former FAA engineer who leads the UTM development at NASA Ames Research Center 
in Mountain View, Calif. 
 “NextGen is not currently poised to handle the UAS conundrum,” Mel Davis, NextGen representative for 
the National Air Traffic Controllers Association, told reporters at the ATCA conference. “You see this 
tension between NASA and the FAA right now” over managing the entry of drones into the airspace, he 
added. “Who drives that from a federal government perspective? Will it be NASA or will it be the FAA? 
My intuition is that it will be NASA.” 
 “NASA is going to take it because they have the technology right now with the support from Google and 
Amazon to make it happen,” Bahrami said. “But at the end of the day it’s going to come down to who’s 
got jurisdiction over the airspace and who is going to manage it. It could be a situation where it lends 
itself to some kind of a public-private corporation to (manage the airspace) below 500 feet for small 
UASs. It’s still wide open, frankly.” 
Following a keynote speech he gave at the ATCA conference, Dave Vos, who leads Google’s Project Wing 
effort, said the company appreciates the NASA-led UTM program. “It’s a great, public non-partisan, non-
biased, non-favored environment where anyone can play and everyone gets to contribute ideas,” he 
said. “It’s really good for us. We love the idea that there is this public entity that can be unbiased.” 
Photo: From left, Lisa Ellman of Hogan Lovells, Marke Gibson of the FAA, John Verdi of the National 
Telecommunications and Information Administration and Travis Mason of Google address UAS policy 
briefing in Washington, D.C.  - Bill Carey 
http://www.uasvision.com/2015/11/16/faa-and-nasa-discuss-joint-approach-to-
regulation/?utm_source=Newsletter&utm_campaign=30820749f6-
RSS_EMAIL_CAMPAIGN&utm_medium=email&utm_term=0_799756aeb7-30820749f6-
297560805#sthash.NiojJf9B.dpuf 
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Intel warns that US regulations could drive drone research and development overseas 
Intel Corp could relocate its drone research and development operations overseas if the federal 
government adopts an "overly prescriptive" approach to unmanned aerial systems technology, an Intel 
executive told U.S. lawmakers on Thursday. 
"A federal government approach that is overly prescriptive regarding the deployment of new hardware 
and software will deter the private sector’s ability to invent and compete in the marketplace," Joshua 
Walden, Intel's senior vice president and general manager for new technology, said in written testimony 
submitted to the House Energy and Commerce Subcommittee on Commerce, Manufacturing and Trade. 
"Worse, it will drive us to relocate our business planning and R&D overseas, where we are being 
welcomed by foreign countries eager for investment in this new technology area," he said. 
http://www.businessinsider.com/r-intel-warns-that-us-regulation-could-drive-drone-rd-
overseas-2015-11 
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FAA Task Force Recommends Registering Drone Operators 
A drone task force assembled by the Federal Aviation Administration recommended on Monday that 
operators of unmanned aircraft systems (UAS) be required to register their devices, the FAA announced 
Monday. The task force—with included a variety of stakeholders in the drone market  from 
manufacturers to retailers—recommended that drone operators be required to register as such either 
online or through an app. Under the task force’s suggestions, operators would have to be over 13 years. 
Drone hobbyists would receive a registration certificate and personal registration number that could be 
used for all the drones they own, rather than requiring them to register their drones one-by-one should 
they have multiple. Hobbyists would simply have to label all their drones with this registration number 
before taking them to the skies. 
This process isn’t necessary for all consumer drones, the task force noted. Instead, it recommended, 
that drones under 250 grams be excluded from the registration requirement, based on “an assessment 
of available safety studies and risk probability calculations.” Drones of this size, however, are few and far 
between, which means that the majority of consumer drones would require registration. 
As consumer drones have grown in popularity, there has been increased pressure 
http://www.faa.gov/news/press_releases/news_story.cfm?newsId=19778 on the FAA and the 
Department of Transportation to regulate the unmanned aircrafts in the wake of high-profile drone 
collisions and near accidents—particularly those that have occurred in restricted airspace. 
It is, however, important to note that the drone task force’s recommendations are just that—
recommendations. The FAA has not shared a timeline as to when formal drone regulations should be 
expected. 
“I will work with my team at the FAA to review their recommendations, as well as public comments we 
received, as we present the recommendations to Secretary Foxx,” Laura Brown, an FAA spokesperson, 
wrote in a press release on Monday 
http://www.faa.gov/news/press_releases/news_story.cfm?newsId=19778.  ”We will work quickly and 
flexibly to move toward the next steps for registration.” 
Current drone regulations are fairly ambiguous, which is why there has been such a clamoring for 
clarification and enforcement. Recreational drone users under the current laws are merely “encouraged 
to follow safety guidelines.” These include not flying above 400 feet, within five miles of an airport and 
not near populous public areas such as stadiums. 
http://www.forbes.com/sites/abigailtracy/2015/11/23/the-faas-drone-task-force-released-its-
drone-regulation-recommendations/ 
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FAA Releases Proposed UAV Regulations 
The New York Times 
http://mailview.bulletinmedia.com/mailview.aspx?m=2015112401aerostates&r=6833553-7e41&l=003-
ecb&t=c  reports that in a document released on Monday, the FAA outlined its proposed regulations of 
unmanned aerial vehicles, “widely expected to be approved in a few weeks,” based on the 
recommendations of a specialized task force created by the agency. According to the Times, the UAV 
task force “said that in addition to being entered in a federal database, drone owners should display a 
government-issued registration number on the machines,” and further “recommended that owners 
submit their names and addresses, but said email addresses and phone numbers should be optional.” 
The Times notes that some contend that the task force “did not go as far with its recommendations as 
some advocates of stricter regulations had hoped” since, for instance, owners would not be need to 
submit detailed information about their device, nor be required to be U.S. citizens or permanent 
residents in order to register. Notably, the task force developed the registration process with a stated 
goal to “ensure accountability by creating a traceable link between aircraft and owner, and to encourage 
the maximum levels of regulatory compliance by making the registration process as simple as possible.”  
The Verge http://mailview.bulletinmedia.com/mailview.aspx?m=2015112401aerostates&r=6833553-
7e41&l=004-eeb&t=c specifies that the task force recommended that for small unmanned aerial 
systems (sUAS) weighing more than 55 pounds, owners will be required to complete “an electronic 
registration form through the web or through an application”; obtain “an electronic certificate of 
registration and a personal universal registration number for use on all sUAS owned by that person”; 
and denote “the registration number...on all applicable sUAS prior to their operation in the NAS.” The 
Verge adds that while no specific recommendation “is automatically going to become official policy, 
either for the FAA or Department of Transportation,” they are “likely to carry a lot of weight with the 
regulators, who are leaning on the private sector for guidance in dealing with a rapidly growing and 
changing new industry.”  
 USA Today http://mailview.bulletinmedia.com/mailview.aspx?m=2015112401aerostates&r=6833553-
7e41&l=005-3c3&t=c reports that the task force, which included UAV developers, state regulators, 
airline pilots and police officials, “submitted its report Saturday to FAA Administrator Michael Huerta, 
who thanked members for their quick work.” According to USA Today, almost 1,800 comments “poured 
in to the FAA, during an abbreviated period that the task force was developing its recommendations,” 
which “ran the gamut from urging no registry for recreational drones to urging strict regulation.” Thus, 
commenting on the recommendations, Earl Lawrence, “who was co-chairman of the task force as 
director of drone integration at FAA,” said, “I do want to highlight that we do have unanimity,” noting, 
however, that some stipulations “were simply compromises.” Additionally, Dave Vos, “who was co-
chairman of the task force as leader of Project Wing at Google X,” stated that the UAV community “is 
serious about being accountable,” adding that, generally, “everyone is really quite happy with what 
happened here.” According to the  
According to the Washington Post…………….  
http://mailview.bulletinmedia.com/mailview.aspx?m=2015112401aerostates&r=6833553-7e41&l=006-
ec3&t=c Dave Vos also said that “it is a great statement that all of the members on this task force have 
really rolled up their sleeves and were willing to work very, very hard to find the right compromise.” The 
Post further notes that “plans to require recreational drone registration emerged just over a month ago, 
with the goal of finalizing such a system ahead of the holidays as drones are expected to be a popular 
gift.”  
The Los Angeles Times 
http://mailview.bulletinmedia.com/mailview.aspx?m=2015112401aerostates&r=6833553-7e41&l=007-
3c2&t=c highlights the recommendations developed by the task force as an example of the government 
doing things quickly, noting that just a month ago Foxx “said he wanted to develop a plan to register 
recreational drone aircraft by the end of the year.” The Times remarks that while the recommendations 
are “quick work,” they signify a “thoughtful first step to bringing some order to the explosion of 
recreational drone use.” However, the Times notes that the task force did not address how to publicize 
the required registration, whether the current fine of $25,000 is too steep, or the process remote 
identification. 
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Major Cities Work to Craft Fair UAS Rules 
In a 1,200-world article, the Chicago Sun-Times 
http://mailview.bulletinmedia.com/mailview.aspx?m=2015111901aerostates&r=6833553-990f&l=002-
c81&t=c reports that on Wednesday, the city council of Chicago sought “to strike the appropriate 
balance between protecting public safety and encouraging innovation and technology” as it passed a 
city law to regulate UAVs. The Sun-Times notes that the “watered-down” ordinance could, if properly 
enforced, “sharply restrict recreational use of drones as well as commercial use not granted FAA 
exemption.” Prior to the final vote, city alderman Edward Burke, a co-sponsor of the ordinance, stated, 
“It’s clear that government regulations have simply not kept pace with drone technology,” adding, “This 
ordinance acknowledges the beneficial effects of drone use and intends to codify commonsense 
operating regulations.” 
The Slate http://mailview.bulletinmedia.com/mailview.aspx?m=2015112301aerostates&r=6833553-
0d1f&l=003-150&t=c  “Future Tense” blog reported that Chicago made history this week in becoming 
“the first major American city to approve a comprehensive set of drone regulations,” which is “notable 
in and of itself, but perhaps even more notable is that the new rules are sensible and intelligent—which 
hasn’t always been the case when the drone-regulation game has been played in other locales.” The 
rules limit how high UAVs may fly and instate rules related to line-of-sight operation and the legal hours 
of operation, as well as restricting certain airspace and “property the operator does not own.”  
The New York Post 
http://mailview.bulletinmedia.com/mailview.aspx?m=2015112301aerostates&r=6833553-0d1f&l=004-
d28&t=c reported that in New York, on the other hand, the City Council is only starting to dip its toes in 
the murky waters of UAS regulation, but like Chicago it seeks “to place restrictions on where, when and 
how high the ‘unmanned aerial vehicles’ can be flown, and the issue will be debated at a council hearing 
Monday.” 
The Miami Herald 
http://mailview.bulletinmedia.com/mailview.aspx?m=2015111901aerostates&r=6833553-990f&l=003-
1de&t=c reports that the city of Miami is mulling possible regulations of unmanned aerial vehicles, 
noting that on Thursday, “Miami commissioners will consider legislation that would restrict the use of 
drones over and around stadiums and large gatherings.” According to the Herald, the provision, 
proposed by city Commissioner Frank Carollo, would also “bar hobbyists from flying drones heavier than 
five pounds and ban the use of drones with detachable cargo or weapons.” In a comment, Carollo 
contended that while “the FAA is the one who monitors drones, we need to give the local authorities 
the resources to protect the public.” 
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Why Your Drone Can't Fly Near Airports Anymore 
A major drone maker will block its unmanned aircraft from flying in sensitive areas like airports and 
prisons.  
DJI, a Chinese company best known for its popular Phantom quadcopter drone, is looking to use 
technology to curtail this growing problem. On Tuesday, it introduced a new feature to automatically 
prevent its drones from entering sensitive airspace like the area around prisons, power plants, and yes, 
airports. 
“The drone will, by default, not fly into or take off in locations that raise safety or security concerns,” DJI 
said in a statement. 
DJI’s system works using the quadcopter’s built-in GPS to compare its location against a map of no-fly 
zones, a process called geofencing. If it finds that it’s in or near a restricted area, DJI’s system will warn 
the user through its app and will refuse to enter the restricted airspace. 
Airmap, a startup specializing in digital airspace data, is working with DJI to incorporate the FAA’s 
temporary flight restrictions, such as sports stadiums during events, into its maps. The dangers were 
made crystal clear at this year’s U.S. Open tennis tournament, where a drone crashed into the stands 
during a match. 
Starting in December, DJI drones, including its Phantom, Inspire, and Matrice lines will receive a 
“mandatory” update that covers both the United States and Europe. 
DJI rival 3D Robotics introduced a geofencing feature of its own earlier this week. Smaller players, like 
Hexo, have enthusiastically supported geofencing in principle but have not fully implemented it in their 
systems yet.  
However, restricting where drones fly can be complicated. An airline company might want to use drones 
to check on the maintenance of its fleet, for example. In that case, operators can use a phone number 
and credit card to register with DJI to “unlock” their drone in a restricted area. 
Such exceptions may be relatively common. Of all government approvals for commercial drone use, 71% 
involve DJI hardware. 
DJI’s push to introduce this feature comes amid expanding government regulation of consumer drones. 
Last month, the FAA announced that drone hobbyists will be required to register their drones. More 
information about the process and penalties are due to be announced later this week. Although DJI’s 
new feature doesn’t impact FAA’s registration plans, it does help to eliminate one major public safety 
concern related to drones. 
After the close calls at John F. Kennedy Airport earlier this summer, Sen. Chuck Schumer (D-N.Y.) 
introduced legislation that would require geo-fencing technology to be “mandated in every drone sold 
in America.” The legislation stalled, but it might not matter because it appears as if the unmanned aerial 
vehicle industry wants to take care of the issue itself. 
For more about drones, watch this Fortune video: 
http://fortune.com/2015/11/18/dji-geofencing-airport/ 
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PUBLIC SAFETY: 
Search and Rescue tests potentially lifesaving drone technology 
KAMLOOPS – Drones are getting a bad rap for everything from endangering aircraft and invading 
privacy, but a Kamloops company is using the technology to do good. 
Hummingbird Drones is teaming up with Kamloops Search and Rescue to see if drones equipped with 
infrared cameras will help find people lost in the bush. 
The hope is they will be able to find missing people faster with less risk to the searchers. 
Hobler does expect the heat seeking technology to have some limitations. He says bad weather may 
hamper the drone’s flight or the tree canopy might block heat signatures from the missing people. As 
well, the infrared camera might not see a person wrapped in a survival blanket or who is heavily 
dressed. 
Hobler says they successfully used the drones to find spot fires at night, which is something infrared 
equipped helicopters can’t do after dark. 
He spoke to the people from Hummingbird last night and they told him just the thought their technology 
could save somebody’s life was absolutely thrilling to them. 
http://infotel.ca/newsitem/kamloops-search-and-rescue-tests-potentially-lifesaving-drone-
technology/it25195 
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Maryland Crabber Catches a Drone in the Chesapeake Bay 
As a Marylander, I spent most of my life believing crabbers were good at catching one specific thing: 
delicious blue crabs, or, as I call them, Old Bay vectors. But it turns out at least one of them is quite 
skilled in catching another type of prey: expensive autonomous underwater drones.  
Kent County News reports that a crabber snagged a Northrop Grumman-owned drone, which appears to 
be this REMUS 100 autonomous underwater vehicle manufactured by Konsberg Gruppen, a Norway-
based defense contractor. According to the report, which the Baltimore Sun confirmed with Northrop 
Grumman, David Haas found the drone floating aimlessly upside down in the Chesapeake Bay earlier 
this month.  
It is used by the Navy to detect underwater mines and can be outfitted with sonar to perform 
underwater mapping. It can also be outfitted to do environmental monitoring, which is good because 
the Chesapeake Bay has a host of pollution issues that lead to dead spots, algal blooms, and reduced 
crab populations that make it very expensive and frustrating to teach your friends from out of town how 
to smash them to bits with crab mallets. 
http://motherboard.vice.com/read/maryland-crabber-catches-a-northrop-grumman-drone-
in-the-chesapeake-bay 
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Toy Drones Pose More Risk to Planes Than Birds, Study Says 
Even small toy drones can pose a significant hazard to traditional planes and helicopters in a collision, 
according to a study. 
Drones will “most certainly” cause more damage to aircraft than birds, which have caused airliners to 
crash, according to the study by Aero Kinetics Aviation LLC of Fort Worth, Texas. Drones are made of 
solid plastics, batteries and metal, which cause greater damage in a collision compared to bird flesh, the 
study found. 
“A head--on drone strike into the inlet of a turbine engine on a commercial airliner on approach or 
departure would cause severe damage to the engine and potentially a catastrophic failure,” the 
company said in the study. 
The U.S. Federal Aviation Administration is studying the damage that a drone would cause in an impact 
but hasn’t released any findings. The FAA, which is drafting regulations to manage the rapid growth of 
civilian drones, has recorded more than 100 reports a month this year of pilot encounters with drones, a 
sharp increase over last year. Some of the incidents were close calls with airliners. 
So far there haven’t been any of the kind of tests on drones that aircraft and engine manufacturers must 
perform to ensure their products can safely withstand collisions with birds. For example, the FAA 
requires that birds of various sizes are flung into jet engines to prove an impact in flight won’t cause too 
much damage. 
Using weights of actual consumer drones and the speeds they are capable of flying, the company was 
able to estimate how various parts of an aircraft would withstand impacts. The analysis was based on 
common models sold by SZ DJI Technology Co. Ltd., the China-based company that is the world’s largest 
commercial drone manufacturer. 
An airliner windshield would be capable of withstanding impacts with drones during lower altitude 
maneuvers approaching or departing from airports, the report concluded. 
Helicopters were at even greater risk, it concluded. A direct hit with a drone would shatter a typical 
helicopter’s windshield, according to the report. 
Drone manufacturers have been taking additional steps to limit where drones fly and to better inform 
pilots about flight limits. 
DJI announced in a press release Nov. 17 it is adding new restrictions that would automatically prevent 
its current models from taking off in no-fly zones, even temporary ones created for wildfires or sporting 
events. Known as geofencing, the global-positioning data on the drone automatically prevents it from 
entering prohibited areas. 
U.S. drone manufacturer 3DRobotics Inc. is also adding real-time data on flight restrictions to one of its 
models, according to a press release on Nov. 17. 
Last year there were 13,668 cases of aircraft striking birds and other wildlife, according to an FAA report. 
The impacts destroyed 67 aircraft, most of them privately owned smaller planes, and caused an 
estimated $208 million in direct and indirect losses, the report said. 
http://www.bloomberg.com/news/articles/2015-11-19/toy-drones-pose-greater-risk-to-
planes-than-birds-study-says 
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The sky might not be big enough for all these proposed city drones 
The city wants to start using drones to inspect everything from bridges to coastal storm damage to 
building facades to trees — but some agencies insisted Monday that the City Council shouldn’t try to 
regulate them until the feds weigh in on the issue. 
The FDNY, Parks Department, Office of Emergency Management and Department of Buildings are 
among the agencies interested in exploring how unmanned aerial vehicles could be used to carry out 
their work. 
“After a large scale event, such as a coastal storm, UAVs programmed to fly over an area of damage like 
the Rockaways could be up in the air as soon as the skies clear,” Henry Jackson, deputy commissioner of 
Emergency Management, said at a council Transportation Committee hearing about proposed city 
regulations on drones. 
The city’s Parks Department said it could use drones to perform tree risk assessment and observe tree 
canopies that are dozens of feet in the air, while the Department of Buildings is exploring how they 
could be used to do facade inspections. 
Drones could also assess fires and how FDNY personnel should approach them. 
“The FDNY would seek to deploy this technology 24/7 at second-alarm or greater fires and other 
emergency incidents,” said Timothy Herlocker, director of the FDNY Emergency Operations Center. “We 
believe they will … allow us to more effectively tackle the dangers presented at fires, collapses and other 
incidents.” 
But legislation introduced by the City Council would also put restrictions on the aircraft — including 
requiring anyone flying a drone for a city agency or commercial purpose to get a license and submit a 
flight plan. Another bill would ban their flight above 400 feet and within 5 miles of an airport unless air 
traffic control is aware. 
The NYPD does not currently use any drones or have any immediate plans to purchase them, but 
officials said it is open to the idea. 
http://nypost.com/2015/11/23/the-sky-might-not-be-big-enough-for-all-these-proposed-city-drones/ 
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Hybrid UAS: Benefits of Fixed Wing and Chopper in One Aircraft 
Unmanned airborne systems (UASs) – aircraft which fly without human pilots on board – have soared in 
popularity as surveying devices. Today they are applied in a wide variety of 2D and 3D mapping, 
inspection and monitoring tasks. So far there have been two broad categories: fixed wings and multi-
copters. However, recent advances have led to a third category: the hybrid UAS, which combines the 
best of both worlds. 
After flight, the recorded GNSS and IMU data is usually used to georeference the sensor data. The 
sensors on board include RGB cameras, near-infrared (NIR) cameras, thermal infrared (TIR) sensors and 
Lidar. Some UASs allow two or more sensors on board so that NIR images and Lidar points can be 
recorded at the same time. The rapid rise of the UAS ensued from a once-in-a-decade convergence of 
developments. Micro-electronics, auto-piloting, wireless communication, supermaterials that are strong 
yet lightweight, compact digital cameras, image processing software, miniaturisation of GNSS and IMU 
systems, high-charge batteries – they all come together in a UAS. Markedly, the progress of power 
capacity of high-charge batteries is just 7% per year and, compared to the other UAS components, the 
battery notably adds to the payload. Supported by the accomplishments in artificial intelligence and 
computer vision, today’s photogrammetric software enables high automation of the chain from flight 
planning, self-calibration of consumer-grade cameras and aero-triangulation up to the creation of DEMs 
and ortho-mosaics as well as their confluence: 3D landscape and city models.  
http://www.gim-international.com/content/article/hybrid-uas 
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Utilities see potential in drones to inspect lines, towers 
BLENHEIM, N.Y. — U.S. utilities see great potential in the use of remote-controlled drones to do the 
often-dangerous work of inspecting power lines and transmission towers but strict regulations have so 
far slowed adoption of the technology. 
The remote-controlled devices make the work of linemen safer, more efficient and less expensive, 
according to the Electric Power Research Institute, which last month put on a three-day workshop to 
help nearly a dozen utilities choose the best machines for the job. Miniature helicopter-like drones, 
some equipped with cameras and other sensors, conducted demonstration inspections of transmission 
lines at a hydroelectric plant in the Catskill Mountains. 
Utilities spend millions of dollars inspecting power lines, which are often in hard-to-reach places. The 
industry has been interested in the potential use of drones for years, but has been slower than 
European companies to adopt the technology because of U.S. regulatory restrictions. 
While hobbyists can fly drones without certification, the Federal Aviation Administration requires special 
certification for commercial users. There are numerous conditions and limitations: The drone operator 
needs a pilot’s license, the aircraft must weigh less than 55 pounds, flights can go no more than 200 feet 
above the ground, and the drone must be operated in the pilot’s line of sight. 
The FAA treats the operation of drones like any other aircraft for safety reasons and commercial 
operators face strict rules for getting permission to use them, according to the agency. 
Seven U.S. utilities have been granted FAA approval for testing drone technology in 2015. Consumers 
Energy in Michigan conducted a series of tests over the summer using its own eight-rotor drone and 
unmanned aerial vehicles operated by outside vendors to inspect wind turbines, utility poles and 
transformers. The utility is part of a UAV task force under the Edison Electric Institute, the association 
representing U.S. investor-owned electric companies. 
Consumers Energy spends several hundred thousand dollars a year to send people out in the field to do 
mapping and measuring of its electrical system, Bordine said. A UAV equipped with “lidar,” the sensor 
technology used to develop driverless cars, can collect the same data and more at a small fraction of the 
cost and time. 
Other industries, including oil and gas drillers, pipeline operators, construction companies, and 
agriculture are also investigating the use of drones to make inspection and mapping tasks faster, more 
accurate, safer and less costly. 
“The main advantage we provide in small unmanned assets is safety,” said Mark Sickling, chief pilot for 
Cyberhawk, a drone company based in the United Kingdom that does aerial inspections for utilities and 
the oil and gas industry. At the workshop, Sickling demonstrated Cyberhawk’s most popular drone, the 
eight-rotor G4 Eagle, which boasts “unprecedented flight and image stability.” 
 “The FAA is looking at how to revamp its requirements to make the technology more accessible to more 
companies,” Bordine said. “A goal for me would be to get FAA approval to work with a remote 
application and an autonomous flight.” 
https://www.washingtonpost.com/business/technology/utilities-see-potential-in-drones-to-
inspect-lines-towers/2015/11/22/8f8f7b58-912b-11e5-befa-99ceebcbb272_story.html 
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Amazon releases video teasing drone delivery system 
NEW YORK — Amazon is stoking interest in its drone delivery plan with a new video starring TV host 
Jeremy Clarkson and a “naughty, naughty” bulldog. 
Amazon is seeking to win public support for its project and overcome regulatory hurdles in the United 
States, United Kingdom and elsewhere. 
 “This one can fly for 15 miles,” he says. “And it knows what’s happening around it. It uses ‘sense and 
avoid’ technology to, well, sense and then avoid obstacles on the ground and in the air.”  
 “After rising vertically like a helicopter to nearly 400 feet, this amazing hybrid design assumes a 
horizontal orientation and becomes a streamlined — and fast! — airplane,” he says. 
Once approved for a landing (via a tap on the tablet) the drone “goes back to vertical mode and scans 
the landing area for potential hazards. This amazing innovation then lowers itself slowly to the ground, 
drops off the package, and flies straight back up to altitude.” 
 “Amazon Prime Air is a future service that will deliver packages up to five pounds in 30 minutes or less 
using small drones,” the site says. 
“Flying under 400 feet and weighing less than 55 pounds, Prime Air vehicles will take advantage of 
sophisticated ‘sense and avoid’ technology, as well as a high degree of automation, to safely operate 
beyond the line of sight to distances of 10 miles or more,” it adds. 
Amazon’s specifications are partly a response to FAA regulations. The government is working on rules 
for drones that weigh less than 55 pounds. 
An early draft of the rules only allowed drones to fly within a user’s line of sight. Amazon expressed its 
disagreement with this restriction over the summer, and the new drone video asserts that the vehicles 
can safely go further distances. 
Amazon’s website was also updated on Sunday to say that “we are testing many different vehicle 
designs and delivery mechanisms to discover how best to deliver packages in a variety of 
environments.” 
Amazon says it has “more than a dozen prototypes.” The FAA approved tests in the U.S. earlier this year. 
As for when the drones could start flying over your head, Amazon remains noncommittal about any 
specific date. 
http://pix11.com/2015/11/30/amazon-releases-ad-teasing-drone-delivery-system-prime-air/ 
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Drone add-on scans disaster zones 
A technology firm has developed a small robot module that clips on to any small drone and can be used 
to search for survivors from the air in a disaster zone. 
IntelliNet Sensors http://www.intellinetsensors.com/7001/index.html , based in Orange County, 
California, has invented the Lynx6-A module, which can be easily clipped on to any small unmanned 
aerial vehicle (UAV), whether it is a low-end or high-end product. The module contains a small robot 
with an integrated micro HD video camera that uses an advanced ultralight sensor to detect heartbeats 
and breathing beneath rubble. 
There are currently several methods used in the oil and mining industries, archaeology and emergency 
services to detect objects beneath ground level, including seismic sensors, radar detectors and K-9 
police dogs. 
In April, Nasa's Finding Individuals for Disaster and Emergency Response (FINDER) radar detector was 
able to locate four survivors in two different collapsed buildings https://www.nasa.gov/jpl/finder-
search-and-rescue-technology-helped-save-lives-in-nepal in the Nepalese town of Chautara in its first 
real-life disaster zone trial. The detector works by sending out low-power microwave signals, which 
penetrates rubble and collapsed walls, hits victims and then bounces back to the detector. 
However, IntelliNet Sensors claims its robot module is more accurate than these methods, as seismic 
sensors can detect ground movement, but they are susceptible to environmental noise, and K-9s find it 
difficult to lock on to a scent for long in a windy environment. 
Multiple networked drones can detect groups of survivors 
Mohamadi explained that while one drone armed with the robot module can detect one person trapped 
in the rubble, multiple drones equipped with the Lyn6-A robot module can network and work together 
to triangulate and identify the location of multiple trapped survivors in a disaster zone, using IntelliNet 
Sensors' patented Sense-Through-The-Air technology. 
http://www.ibtimes.co.uk/drone-add-scans-disaster-zones-heartbeats-breathing-locate-
survivors-1531189 
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Global Hawk in support of Hurricane Research... 
 
Below-normal Atlantic hurricane season ends; active eastern and central Pacific seasons shatter records.   
 
The Atlantic, eastern and central Pacific hurricane seasons officially ended yesterday, and as predicted, 
the Atlantic season stayed below normal with 11 named storms, while the eastern and central Pacific 
were above normal with both regions shattering all-time records. 
 
Overall, the Atlantic hurricane season produced 11 named storms, including four hurricanes (Danny, 
Fred, Joaquin and Kate), two of which, Danny and Joaquin, became major hurricanes. Although no 
hurricanes made landfall in the United States this year, two tropical storms – Ana and Bill – struck the 
northeastern coast of South Carolina and Texas, respectively. Ana caused minor wind damage, beach 
erosion and one direct death in North Carolina, and Bill produced heavy rain and flooding while it moved 
across eastern Texas and Oklahoma. Hurricane Joaquin is the first Category 4 hurricane since 1866 to 
impact the Bahamas during the month of October. 
 
NOAA scientists credit El Niño as the leading climate factor influencing both the Atlantic and Pacific 
seasons this year. 
 
“El Niño produces a see-saw effect, suppressing the Atlantic season while strengthening the eastern and 
central Pacific hurricane seasons,” said Gerry Bell, Ph.D., lead seasonal hurricane forecaster at NOAA’s 
Climate Prediction Center. “El Niño intensified into a strong event during the summer and significantly 
impacted all three hurricanes seasons during their peak months.” 
 
Active Eastern and Central Pacific seasons 
 
The eastern Pacific saw 18 named storms, including 13 hurricanes, nine of which became major.  This is 
the first year since reliable record keeping began in 1971 that the eastern Pacific saw nine major 
hurricanes. Hurricane Patricia was the strongest hurricane on record in the Western Hemisphere in 
terms of maximum wind speed at 200 miles per hour and lowest air pressure at 879 millibars. Hurricane 
Sandra, which formed at the tail end of the season, was the strongest hurricane in the eastern Pacific so 
late in the year, with a maximum sustained wind speed of 145 miles per hour. 
 
The central Pacific shattered its records too, with 14 named storms, including eight hurricanes, five of 
which became major hurricanes, the most active season since reliable record-keeping began in 1971. 
Three major hurricanes (Ignacio, Kilo and Jimena) churned at the same time east of the International 
Dateline, the first time that was ever recorded. 
 
The 2015 eastern Pacific hurricane season ended with an above-normal 18 named storms, 13 of which 
became hurricanes. (Credit: NOAA) 
 
Hurricane research 
 
The Atlantic hurricane season provided opportunities for NOAA to conduct research to benefit future 
forecasts. Highlights include: 
 
* More than 15 successful manned and unmanned aircraft missions into Hurricane Danny and 
Tropical Storm Erika to collect and provide real-time data to NOAA’s National Hurricane Center and 
evaluate forecast models.  
* Using the tail Doppler radar aboard the NOAA P-3 hurricane hunter aircraft, researchers 
documented high levels of wind shear across the Caribbean, a major factor contributing to the 
dissipation of both Erika and Danny.  
* Researchers from NOAA's Atlantic Oceanographic and Meteorological Laboratory 
http://www.aoml.noaa.gov/ tested new instruments such as a wind LIDAR that complements radar 
observations by measuring wind velocity in regions without rain. 
* NOAA's use of unmanned systems advanced this season with the first transmission of real-time 
data into operational hurricane models from NASA's Global Hawk, part of NOAA’s Sensing Hazards with 
Operational Unmanned Technology (SHOUT) <http://uas.noaa.gov/shout/>  project. 
* Below the ocean’s surface, two underwater gliders 
http://www.aoml.noaa.gov/phod/goos/gliders/index.php collected and transmitted real-time data on 
Tropical Storm Erika’s interaction with the upper ocean as the storm passed through the Caribbean.  
* Hurricane hunter aircraft flew a total of 96 missions during the 2015 season; the U.S. Air Force 
Reserve 53rd Weather Squadron flew 75 missions and NOAA’s Aircraft Operations Center flew 21 
missions. 
 
NOAA’s mission is to understand and predict changes in the Earth’s environment, from the depths of the 
ocean to the surface of the sun, and to conserve and manage our coastal and marine resources. Join us  
at our other social media channels <http://www.noaa.gov/socialmedia/> .     
 
Contact information: NOAA News Releases, National Oceanic & Atmospheric Administration (NOAA) 
EST, 1401 Constitution Avenue, NW, Room 5128, Washington,, DC 20230 
 
http://trk.email.dynect.net/trk.php?a=/o2/26/i5UKlPjcTsp07wz%2BZ9OiDsJGvWitMIFu6yQ2
Vax88fzMWumNMC8hl%2Bh%2FELteWQg%2BRbf8QCVPKIn7koALx6%2Bwdv7mlbCut0SOVC
%2FpQvAZo%2FI%3D/i.gif&i=20151201161643.000000067b04%40mail6-07-
ewr.dyndns.com&x=MHw1NjA0NzpmMDMxM2EzMTM0ZGVlNGM2MmYxMjUxYmJmZGFkO
DExN2RlNTdhZDE4OzF8NTYwNDg6MzY5NzE0Ow%3D%3D 
  
Return to Top 
 
SENSORS/APPLICATIONS: 
Mars 2020 Rover May Have a Little Flying Helper Drone 
In April 2009, the Spirit rover got stuck in a sand trap on Mars. Try as it might, its wheels couldn't gain 
enough traction in the loose sand to free itself, leading to a sad, slow death for the rover. NASA doesn't 
want that to happen again.  
Although the Curiosity rover is trucking along just fine so far, the space agency might take extra 
precautions on its next rover. Space News reports that NASA's Jet Propulsion Laboratory is designing a 
helicopter-like drone that could scope out the landscape ahead of the Mars 2020 rover, to guide it to 
potentially interesting locations and help it avoid potholes and sand traps. The drone could triple the 
distance the rovers traverse in a day. 
The Mars 2020 rover will collect samples of dirt and rocks, and cache them where future missions could 
pick them up and return them to Earth for testing. The drone hasn't been officially confirmed as part of 
the mission, but JPL aims to test a full-scale prototype of the 2.2-pound, solar-powered helicopter next 
March. 
 “We’re going to put it in a chamber and simulate, exactly, the Mars atmosphere,” JPL Director Charles 
Elachi told Space News. “We have done some tests and we’re confident it will [fly].”  Flying the 
helicopter in a Mars-like environment could be challenging, since the red planet has a much thinner 
atmosphere, which means the drone might have to work harder to keep aloft. 
http://www.popsci.com/nasa-to-test-drone-scout-for-mars-2020-rover 
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Camcopter S-100 Heavy Fuel Engine Meets Demanding Naval Applications 
Schiebel has announced the completion of testing of a new heavy fuel engine for the CAMCOPTER S-100 
UAS. This engine builds upon the extensive experience gained by Schiebel with rotary engine design and 
development and meets a growing demand for heavy fuel use across both military and civil maritime 
domains. Following on from the first Heavy Fuel Engine (HFE) designed and released in March 2012, the 
Schiebel engineering team has been undertaking extensive testing, redesign and development of a new 
HFE, adapted from a commercially available rotary engine core to power the CAMCOPTER S-100. The 
head of capability, Chris Day stated that “The CAMCOPTER S-100 customers demand an HFE able to 
operate across all climatic environments, from the coldest Arctic areas to the hottest desserts. There are 
many variables associated with the reliable use of heavy fuel that make these conditions especially 
challenging; such as variation in fuel quality. Demand for an HFE remains strongest with our Naval 
customers and so we have spent considerable time developing this new engine to meet the operational 
requirements and reducing the cost of maintenance”. The engineering team at Schiebel has designed 
the aircraft installation to retain backwards compatibility with the existing gasoline engine. This allows 
customers the maximum flexibility with fuel choice and the broadest operational capability within a 
multifuel environment. The new heavy fuel engine can accommodate JP-5 (F-44), Jet A-1 (F-35) and JP-8 
(F-34) and will be ready for delivery to customers early in 2016. As part of the redesign weight savings 
have also been identified with new batteries, an upgraded exhaust system and a completely new engine 
control unit to manage the fuel flow and engine power output. The operational performance of the 
CAMCOPTER® S-100 is unaffected by the new engine retaining the standard 6 hour endurance with full 
operational payload and an optional 10 hour endurance with an auxiliary fuel tank. Schiebel expects that 
with ongoing development this endurance could be extended further. The owner and chairman, Hans 
Georg Schiebel stated “One of the primary aims of the HFE development programme has been to help 
our customers by improving the engine MTBO (Mean Time Between Overhauls), greatly reducing costs 
and the overall logistics burden when deployed on extended maritime missions or operations in remote 
areas.” Hundreds of operational testing hours have already been completed with the latest engine and 
refinements continue to push the engine to new performance boundaries. 
  http://www.uasvision.com/2015/11/16/camcopter-s-100-heavy-fuel-engine-meets-
demanding-naval-applications/?utm_source=Newsletter&utm_campaign=30820749f6-
RSS_EMAIL_CAMPAIGN&utm_medium=email&utm_term=0_799756aeb7-30820749f6-
297560805#sthash.vgPgY5Nm.dpuf 
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Analysis algorithms to improve the efficiency and quality of sustainable biomass crop 
production and distribution 
PrecisionHawk and Genera Energy recently formed a partnership to develop new analysis algorithms 
designed to improve the efficiency and quality of sustainable biomass crop production and distribution.  
These algorithms will convert raw aerial imagery collected by unmanned aerial systems and satellites 
into a report for biomass crop farmers, according to a news release. The tools will be publicly licensed 
for use in PrecisionHawks’ DataMapper software platform. 
Genera will license the tools in DataMapper’s Algorithm Marketplace, the software’s library of 
sophisticated algorithms for data analysis. The store will automatically interpret data collected from the 
UAS’s geographic information system during flight. 
“Working with PrecisionHawk to develop advanced data collection and analysis tools elevates 
commercial-scale biomass supply chains to the forefront of technological innovation for crop 
management, risk reduction and efficiency” said Dr. Sam Jackson, Vice President of Business 
Development at Genera, according to the release. “PrecisionHawk is the leading company in remote 
sensing in a variety of industries, including agriculture. Partnering our agronomic knowledge and skills 
with their outstanding technology platform is a win not only for us, but for the entire biomass industry.” 
http://insideunmannedsystems.com/precisionhawk-partners-with-genera-energy/ 
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Google, Facebook in race to build high-altitude aircraft 
MOUNTAIN VIEW -- Its visionary founder is in prison. Its most heralded invention crash-landed in the 
New Mexico desert this spring. 
Titan Aerospace, bought by Google last year, is experiencing some turbulence on its way to the 
stratosphere. 
In its quest to build a solar-powered drone that can beam the Internet down to Earth from 12 miles 
above, Titan is racing to beat a sleek rival, Facebook's boomerang-shaped Aquila plane, which is 
complete and awaiting testing over the United States. 
Tech giants Google and Facebook are dabbling in experimental aviation for the same reason they have 
invested in undersea cables and communications satellites: They hope to connect a larger portion of the 
world's people to the wonders -- and advertising -- of the Internet. But of all the risky "moonshot" 
experiments Silicon Valley is throwing money at this year, few seem as odd and starry-eyed as the race 
to dominate the cold, lonely reaches between the highest commercial jets and disintegrating meteors. 
Alphabet, Google's newly formed parent company, has dual plans for the atmosphere near 65,000 feet, 
more than twice the height of the world's tallest mountain. One is Project Loon, which resembles a 
weather balloon but operates as an airborne Wi-Fi provider and will launch as a trial next year over Sri 
Lanka, Indonesia and possibly India. 
The other is a fleet of Titan's lightweight aircraft blanketed with solar panels on its carbon-fiber frame. 
The esoteric world of the HALE -- high-altitude, long-endurance, unmanned aircraft -- has so few players 
outside the military that Google and Facebook bought the two most ambitious startups in a bidding war 
last year. 
Only time, and gravity, will determine which company wins the battle to connect the world's most 
remote and unconnected regions with Internet from the skies. But judging by their public 
pronouncements, aerospace engineer Ray Morgan is unimpressed. 
Transforming such a flight into a commercially viable communications platform is a herculean task. 
An atmosat needs to be strong enough to climb through the troposphere, where weather happens, but 
light enough to cruise in the thinner air of the stratosphere. Aquila, no heavier than a car, will be lifted 
by balloon before setting free at 70,000 feet, soaring higher in the day and lower at night, and using 
lasers and radio technology to connect to other drones and the ground. 
The biggest challenges are battery life and the efficiency of the solar array, Morgan said. The planes are 
also hard to operate outside the tropics, where their solar cells benefit from sustained sunlight near the 
equator. 
High-altitude communications platforms "such as Aquila and Titan Aerospace show tremendous 
promise," Richard Whitt, director of Google's strategic initiatives, and Yael Maguire, head of Facebook's 
Connectivity Lab, wrote in a joint blog post. 
Their intended audience was the World Radiocommunication Conference that met this month in 
Switzerland, where the tech companies are up against the fixed satellite industry in pushing to smooth 
the rules to allow their solar planes to operate with little hindrance. 
"Over 30 percent of the world lives beyond the range of mobile broadband. In rural areas, in which 
approximately half the world lives, that number is over 70 percent," Whitt and Maguire wrote. "Recent 
improvements in composite materials, low-power computing, battery technology and solar panels have 
made (platforms such as Titan and Aquila) a new way to spur the growth of rural wireless networks." 
But the details and viability of these projects remain shrouded in secrecy as the two companies seek to 
perfect their designs. Facebook's Aquila prototype, built in southwestern England and unveiled in a 
video announcement in July, appears overly heavy but could work for a few months at a time over the 
tropics if it has a lightweight energy-storage system and highly efficient solar cells, Morgan said. 
Google has several more models, including two registered with the FAA this fall, and said in a statement 
that it remains "optimistic about the potential of high-altitude, solar-powered planes." 
Leaders of the search giant's Google X research lab helped with "due diligence" before acquiring Titan's 
engineering team and its technology, said Astro Teller, X's top executive, who describes himself as 
"Captain of Moonshots." Asked for further comment, he declined. 
Google closed down Titan's New Mexico office this year, moved its engineers to the Bay Area and last 
week paid back nearly $1 million to New Mexico to cover incentives that helped draw Titan there from 
New York. But the team continues hiring, with one recent posting seeking a test pilot who can operate a 
craft remotely. 
Once able to fly, "the operational costs are trivial," Morgan said. "The problem is being able to do it so 
the investment costs don't break the bank." 
Those costs were too much for NASA to sustain. But for cash-rich Google and Facebook, Morgan 
acknowledged, anything is possible. 
"Money solves a lot of problems in aircraft design and maintenance," he said. 
Experimental aviation, once the realm of Boeing and Lockheed Martin, is now also the province of 
consumer Web companies such as Facebook, Amazon and Google's parent company, Alphabet. Here are 
some of their projects: 
High-altitude (above 60,000 feet): 
Project Loon 
Company: Alphabet (X division) 
The gist: Swarm of balloons that follow wind patterns and act as cell towers in the sky 
How it emerged: Homegrown project of Google X engineers 
Goal: Providing Internet to remote areas 
Status: Tests began in 2013 over Southern Hemisphere; circled Antarctica in 2014; large-scale trials 
begin in 2016 in Sri Lanka and Indonesia in partnership with local wireless carriers. 
Titan 
Company: Alphabet (Access & Energy division) 
The gist: Solar-powered, lightweight, long-endurance drones 
Description: Wingspan of 164 to 197 feet (longer than jumbo jet wings); heavy as an upright piano; 
covered with solar panels, some positioned to capture low angles of sun; lightweight carbon-fiber 
frame; aims to stay aloft for five years 
How it emerged: Acquisition of New Mexico-based Titan Aerospace in 2014 
Goal: Providing Internet to remote areas; disaster relief 
Status: Unknown. Solara 50 prototype crashed in May 2015; two other aircraft registered with FAA but 
don't yet have permission to fly in U.S. airspace. 
Aquila 
Company: Facebook 
The gist: Solar-powered, lightweight, long-endurance drones 
Description: Wingspan of 137 feet (longer than jumbo jet wings); heavy as a bulky motorcycle; covered 
with solar panels; lightweight carbon-fiber frame; aims to stay aloft for three months 
How it emerged: acquisition of U.K.-based Ascenta in 2014 
Goal: Providing Internet to remote areas 
Status: Facebook said in July that a prototype was complete and ready for test flights; Aquila 1A and two 
other aircraft are registered with FAA but don't yet have permission to fly in U.S. airspace 
Other aviation/aerospace projects: 
Low-altitude package delivery drones: Alphabet's Project Wing and rival Amazon's Prime Air 
Wind kites: Alphabet's Alameda-based Makani project to harvest wind energy using airborne turbines 
tethered to offshore buoys 
Satellites: Facebook and Alphabet's Skybox both plan to launch satellites into space next year, for 
imaging as well as Internet coverage. 
http://www.mercurynews.com/business/ci_29177300/google-facebook-race-build-high-
altitude-aircraft 
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Drones Make Virtual Reality Physical 
Virtual and augmented reality have advanced leaps and bounds in recent years. In the 80s we imagined 
virtual reality (VR) as us donning huge, cumbersome viewing glasses and unwieldy gloves to interact 
with poorly rendered virtual worlds, but this is no longer the case. Devices such as the Oculus Rift are far 
smaller, lighter – and the graphics are superb.  
Augmented reality has also come a long way. Google Glass maybe didn’t catch on – but developers in 
this area are confident that one of these days they will come up with a formula that works, and our lives 
will never be the same again. 
All these developments, however, are still firmly stuck in the visual field. The Glass overlays data over 
the real world, and to interact with the Oculus Rift you still need special devices. The real life world is cut 
off from the virtual. That is, it was – until now. 
Researchers from Queen’s University Human Media Lab have recently showcased a system that might 
just be the future of virtual and augmented reality. It is composed of multiple, small drones equipped 
with reflective markers to track their motion in 3D, called BitDrones.  
BitDrones come in three types. PixelDrones have a LED display to show information. ShapeDrones 
combine to form physical 3D displays – they’re a bit bigger and serve as the building blocks of the 3D 
models. DisplayDrones come with a high resolution touchscreen and a forward facing camera, and serve 
as the system’s control panel. 
You can manipulate the drones physically, nudging them this way, or moving that way – and interacting 
with the software in this novel way looks incredibly fun. The researchers demonstrate performing tasks 
with drones, such as selecting and opening files, and the drones responding and displaying the 
information.  
http://i-hls.com/2015/11/watch-drones-make-virtual-reality-
physical/?utm_source=Israel+Homeland+Security+%28iHLS%29&utm_campaign=74cd94a887
-ENGLISH_DYNAMIC&utm_medium=email&utm_term=0_8ee2e16ed1-74cd94a887-
89865369&mc_cid=74cd94a887&mc_eid=532334b8e8 
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COUNTER UAS: 
$100,000 Prize to Stop Unauthorized UAS 
The use of small unmanned aircraft systems (UAS), known also as drones, within the United States is 
growing quickly as costs drop and interest rises. Government, industry, and hobbyists are finding many 
ways to use these small aircraft. 
However, we’re also seeing unauthorised uses—resulting in drones that potentially threaten the safety 
of aircraft in the national airspace and create security concerns by operating near sensitive locations. 
The potential for nefarious use of this technology is unsettling and has become a major safety and 
security concern for multiple Federal agencies. 
While counter-UAS technologies exist today, they are predominantly focused on large UAS and military 
scenarios. MITRE is working with multiple Federal agencies to help them understand the safety and 
security issues presented by small UAS and potential mitigations. One way to solicit solutions from a 
wide range of innovators from industry, academia, and other organizations is through a “challenge.” 
MITRE believes, as does the Federal Government, that challenges and prize competitions are a creative 
approach to identifying and nurturing diverse potential solutions to a critical national problem. 
The MITRE Challenge is looking for solutions to detect and safely interdict small UAS (weighing less than 
5 lbs.) that pose a potential safety or security threat in urban areas. 
◾Have you got a creative solution that will improve safety and security in U.S. airspace? 
◾Would you like to prove that your solution is the best and be rewarded for your ideas? 
Take the challenge! 
MITRE’s challenge enables you to apply your ingenuity to a growing national security concern. Step up to 
the challenge! 
Challenge Details 
To date, much of the government’s research on counter-UAS technologies has focused on military force-
protection scenarios. These technologies and interdiction methods are not necessarily appropriate for 
small UAS operating within the civil airspace of the United States. In our Challenge we are looking for 
systems that are: 
◾Aligned with domestic safety and legal requirements, allowing deployment in a populated, U.S. 
domestic environment, with consideration of public safety and applicable laws and regulations. 
◾Affordable, enabling potentially large-scale deployment to protect a wide variety of interests, from 
critical infrastructure to sensitive security locations. 
◾Technologically scalable, allowing for protection against multiple simultaneous aircraft and those 
aircraft designed to defeat interdiction. 
◾Innovative, offering unique ideas and/or additional value, such as the ability to identify the operator of 
a threatening aircraft. 
The MITRE Countering UAS Challenge is seeking to identify solutions that are specifically able to: 1) 
detect small UAS during flight and determine which are threats based on a geographic location and 
flight trajectory, and 2) interdict small UAS that are perceived as threats by forcing them to be recovered 
in a safe area with any payload still intact. 
The challenge will consist of two phases. 
MITRE is offering a total prize package of $100,000 as a part of this challenge. The best end-to-end 
system will win $60,000; $20,000 will be awarded to the best detection system and $20,000 to the best 
interdiction system. (It is possible for a single participant to win all three prizes.) MITRE may award 
additional non-monetary prizes to recognize especially creative or novel approaches worthy of 
attention. 
Phase 2 participants will also be invited to a technical exchange event with Federal officials. At this event 
they will be able discuss their systems and receive feedback on system capabilities. This will give 
participants a better understanding of the government’s goals and concerns within the counter UAS 
space. This event will be a unique opportunity for challenge participants to interact with Federal officials 
who are actively managing activities in this field. 
http://www.uasvision.com/2015/11/16/100000-prize-to-stop-unauthorised-
uas/?utm_source=Newsletter&utm_campaign=30820749f6-
RSS_EMAIL_CAMPAIGN&utm_medium=email&utm_term=0_799756aeb7-30820749f6-
297560805#sthash.0E2RPKV8.dpuf 
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INTERNATIONAL: 
Israel Outlines Unmanned Systems Plans 
TEL AVIV, Israel — Israel’s Ministry of Defense is eyeing new autonomous operating concepts and a 
spectrum of unmanned air, ground and sea systems, several of which could become functional within a 
decade. 
In a rare public presentation earlier this month, Brig. Gen. Nir Halamish, head of the military research 
and development unit of the Ministry’s MAFAT Research and Development Bureau, outlined Israel’s 
unmanned vehicles blueprint through 2025. 
Speaking at a conference of Israel Defense and the local chapter of the Association for Unmanned 
Vehicle Systems International, Halamish cited MoD’s interest in unmanned flight, unmanned surface 
ships and autonomous underwater systems for countering mines. 
He said MoD started a five-year program to advance civilian unmanned gliders for military missions, 
insisting the ministry and local industrial partners do not intend to “reinvent the wheel,” but rather are 
focusing on injecting military-grade robustness for maneuvering forces. 
In the realm of ground vehicles, he noted that Israel is the only country in the world to deploy 
unmanned ground vehicles (UGVs) for persistent, around-the-clock border control missions. The 
experience Israel has accumulated with UGVs operating at its border with Gaza will be replicated in 
other areas. 
“These [UGVs] are the first at any event, which prevents our soldiers from coming into contact with the 
enemy at the outset,” he said. 
A key future vector for land warfare is use of unmanned systems as a type of “robotic advance guard,” 
whereby armed UGVs would team with manned units for joint operations in high-threat theaters. 
Unmanned logistics convoys are another future vector, as are small unmanned submersibles, both of 
which Halamish said Israel can achieve “relatively easily” in the coming five years. 
Also within reach, he said, are two new UAV systems, one involving small hovercraft built to carry up to 
40 kilos for escorting tactical-echelon ground forces and the other heavy-lift drones capable of 
transporting several hundred kilograms. 
 “Obviously, we’re going to see a lot of new platforms operating in all dimensions: on the sea, under the 
sea, on the ground, under the ground, in air and in space. The key is to get these systems to perform 90 
percent of the work autonomously,” he said. 
http://www.defensenews.com/story/defense/air-space/isr/2015/11/29/israel-outlines-
unmanned-systems-plans/76330898/ 
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COMMENTARY: 
The future of autonomy has a strong human component 
When discussing the future of autonomous and unmanned systems, one thing is becoming clear: 
military officials want desire greater teaming with humans and machines, as laid out in the Defense 
Department’s Third Offset Strategy. Deputy Secretary Of Defense Robert Work has said a goal of such 
teaming is to “help humans make better decisions faster https://gcn.com/articles/2015/11/13/dod-
human-machine-collaboration.aspx .” 
That’s going to require collaboration with industry, while still tailoring new technologies for the specific 
needs of the military, the three leads for the services branches in autonomous technology told 
lawmakers during a hearing last week. 
The Air Force, for example, is seeking the right balance of human and machine teaming by increasing 
capable hardware and software with unique human abilities in perception, judgement and innovation, 
said Greg Zacharias, the service’s chief scientist.  
Enabling human-autonomous teams to operate effectively in high-tempo, uncertain and complex-
decision environments, Zacharias said, requires not just sensors that gather data but also “reasoning 
systems” that can help make sense of that data and recommend decisions.  
“The overall goal here is to enable systems to react appropriately to their environment and perform 
situationally appropriate tasks synchronized and integrated with autonomous, human or machine 
systems,” he said. 
And while the military can learn from commercial developments, it’s also important to note that the 
services operate in different environments, said Jonathan Bornstein, chief of Autonomous System 
Division, Vehicle Technology Directorate at the Army Research Laboratory. Bornstein noted that 
commercial technologies tend to operate best in structured, rather than dynamic, environments. 
Google’s driverless cars, for instance, operate on the structured highway systems, while the military 
deals with dynamic environments, “where we don’t know things in advance. We have to have organic 
sensing and reasoning powers on board the vehicle…there’s a distinct difference there.” But the military 
can still leverage from the commercial sector in more structured environments such as logistics, forward 
operating bases or convoy operations.       
He said air and ground vehicles could serve as “wingmen,” enabling resupply and sustainment, and 
cognitive decision tools.  
Even if commercial technologies operate in different environments, public/private collaborations is key. 
“On the commercial side, we’re working with the DIU X…to try and work with some of the folks that are 
doing some of the advanced technologies and machine learning, pattern recognition, robotics and so 
forth,”  Zacharias said. DIU X, or Defense Innovation Unit Experimental, is the DOD outpost located in 
Silicon Valley https://defensesystems.com/articles/2015/04/23/dod-carter-cyber-strategy-silicon-
valley.aspx  aimed at increasing outreach, partnership and innovation with the nation’s top technology 
companies.     
Appearing in his first congressional hearing since being named 
https://defensesystems.com/articles/2015/10/28/frank-kelley-navys-first-deputy-asst-sec-for-
unamanned-systems.aspx to the newly established post of deputy assistant secretary of the Navy for 
unmanned systems, Frank Kelley talked about the need for platform-independent systems, as well as 
the need for new technologies for communication and precision guidance underwater.  
Zacharias also discussed the notion that autonomy does not just have to exist in the traditional 
platforms most are familiar with. People tend to think of autonomy as being in motion, given remotely 
piloted aircraft, Google’s cars or the Navy’s undersea unmanned systems. These systems all have 
sensors, such as GPS, they all have onboard smarts, such as the ability to set way-points to go to a 
particular location and they all have some type of motor or locomotion system to allow it to move 
within its environment.   
https://defensesystems.com/Articles/2015/11/23/Future-autonomy-manned-unmanned-
teaming.aspx?admgarea=DS&Page=1 
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The FAA’s Drone Registry Shouldn’t Be Exempt From FOIA Requests 
When its proposed national drone registry comes online, the Federal Aviation Administration will be 
poised to collect the names and street addresses of recreational drone users across the country. Who 
will be able to access that data after it is collected? If the FAA’s drone task force has its way, the answer 
will be not journalists. 
In an article Monday, I praised the task force’s recent report on what the impending drone registry 
should look like and urged the FAA to pay it heed. I’d like to temper my initial enthusiasm just a bit. On 
Twitter today, journalist Alex Howard pointed out a section of the report that I somehow overlooked 
during my first read. In it, citing individual privacy concerns, the panel recommended that the FAA issue 
“an advance statement that the information collected will be considered to be exempt from disclosure 
under FOIA.” (FOIA is the Freedom of Information Act.) 
As a journalist, I blanch whenever I see the phrase exempt from disclosure under FOIA. Maybe I’m old-
fashioned, but I think that nonclassified public records ought to be made accessible to the public. 
Government agencies are allowed to withhold data from FOIA requestors if, among other reasons, the 
data being requested contains “information that, if disclosed, would invade another individual’s 
personal privacy.” And, yes, the FAA could make a case that disclosing the names and addresses of 
drone registrants would constitute a violation of individual privacy. 
But the idea of a blanket exemption is nevertheless troublesome. The FOIA.gov website states that 
“even if an exemption applies, agencies may use their discretion to release information when there is no 
foreseeable harm in doing so and disclosure is not otherwise prohibited by law.” The task force is 
basically recommending that the FAA should never use its discretion and should always presume 
foreseeable harm. 
This emphasis on guarding registrants’ data against legitimate FOIA requests seems especially curious 
because overall the panel had very little to say about securing data. Though the FAA had asked the task 
force to consider how the registration data should be stored, accessed, and used, these questions went 
unanswered. The final report said nothing about how—or even if—the registry data would be kept 
secure, let alone how to shield it from hackers or others who might prefer to access it through illegal 
means. 
In the report, the task force noted that “the timeframe provided for deliberations did not allow for in-
depth analysis of all the factors involved in instituting a federal requirement for registering [drones],” 
and I can only presume that this compressed timeframe is also responsible for some of these omissions. 
But it’s also worth noting that the panel was comprised almost entirely of trade organization 
representatives and industry personnel; as I noted in October, no dedicated civil-liberties advocates 
were appointed to serve. This imbalance was a mistake, and I can only hope that the agency rectifies it 
by taking civil libertarians’ concerns into consideration before implementing the registry. Far from 
instilling trust in the FAA’s ability to protect registrants’ personal information, a preemptive strike 
against FOIA will just end up making people wonder what the FAA has to hide. 
http://www.slate.com/blogs/future_tense/2015/11/24/the_faa_s_drone_registry_shouldn_
t_be_exempt_from_foia_requests.html 
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NSR Reports On UAS SATCOM 
The recent spate of human tragedies orchestrated by terrorist organizations across the globe, from Paris 
to Mali, Beirut and the Sinai, has made one thing clear: the world is readying up for another long war. 
The key that defense planners tout to maintaining the edge over the enemy is reliable Intelligence, 
Surveillance, and Reconnaissance (ISR) capabilities. Unmanned Aircraft Systems, or UAS, are now 
battlefield proven for ISR, courtesy of the decade-long wars in Iraq and Afghanistan by the U.S. and 
NATO forces, and their numbers have seen an unprecedented increase during the same period, 
providing the satellite communications industry a lucrative source of revenues. The recent 
intensification of war in the Middle-East and geopolitical tensions in the Asia-Pacific region prompted 
the U.S. to increase its UAS flights by 50 percent in the next two years, and this is only the tip of the 
iceberg. 
In 2011, when defense budget cuts were made after U.S. and NATO troop pullout from Afghanistan and 
Iraq, there was still a spark in the gloomy defense and intelligence markets for Satcom operators: UAS. 
The U.S. Government kept funding UAS programs for its Navy, Air Force, Army, and Homeland Security, 
with other nations realizing their importance and funding or purchasing high performance HALE and 
MALE UAS like the Global Hawk, Predator, and Reaper. These UAS, capable of flying continuously for 
more than 24 hours at high altitudes, have rapidly increased in their sophistication to assist the forces in 
hunting and targeting enemies, providing real-time high definition slow motion video, and for tactical 
purposes.  These trends point to a key question – how much satellite bandwidth do these machines 
require, and how much demand will they create in the future? 
UAS are ‘bandwidth-hungry’, partly due to payload needs and partly due to the need for a reliable 
beyond-line-of-sight data link for avoiding accidents. To meet such requirements, a good link budget is 
needed that necessitates a high power two-way signal. Thus, despite a requirement of perhaps 4MHz 
only, up to 18 MHz of capacity may need to be purchased for a single UAS flight operation. In the table 
below, NSR summarizes the bandwidth requirements of some of the popular UAS models in operation. 
With almost 1,500 active in-service UAS units currently (~40 percent operated by the U.S. alone), and 
this number expected to more than double in the next 10 years, the burgeoning bandwidth needs 
cannot be met by military satellites communications (protected Milsatcom). The conflicts in Syria and 
Iraq, which have spilled over to the many countries in the Middle-East and Africa, in addition to their 
regional conflicts, strengthens NSR’s belief that UAS and their Satcom demand has nowhere to go but 
up. 
Taking all such drivers and constraints into consideration, NSR http://www.nsr.com/ UAS Satcom & 
Imaging Markets, 2nd Edition http://www.nsr.com/research-reports/satellite-communications/uas-
satcom-imaging-markets-2nd-edition/ report forecasts global capacity demand will grow at a CAGR of 
9.3 percent, generating demand of 122 TPEs for FSS operators and additional 33 Gbps of HTS capacity by 
the end of 2024. 
The switch to cheap HTS capacity is however imminent, as global coverage through Inmarsat’s GX and 
Intelsat’s EPIC becomes available, and current ‘cost-effective’ solutions like FSS Ku-band inclined satellite 
capacity slowly starts running out of favor for supporting high bandwidth, requiring payloads like 
Synthetic Aperture Radars, GMTI and Weather Radar. However, this transition is expected to be slow as 
airborne Satcom terminal retrofits are expensive and time taking affairs, leading to FSS Ku-band 
maintaining its hegemony in this market, with good gains made by FSS Ka and X-bands over the forecast 
period. 
Bottom Line 
* Defense and security needs are pushing countries across the globe to invest in UAS programs, 
which are expected to drive SATCOM capacity demand through this decade and provide opportunities 
for operators to generate revenues.     
* The bulk of this demand is expected to arise in the Middle-East & Africa and Asian regions due 
to armed conflicts and geo-political tensions.     
* Both FSS and HTS capacity demand is expected to grow steadily till 2024 to meet the bandwidth 
demands of these UAS, which keeps increasing by the day, with Ku-band continuing as king of this niche 
market. 
Thus, interest from all over the world to adopt UAS in fleets for carrying out ISR operations clearly 
implies—UAS are here to stay and their growth will fuel SATCOM bandwidth demand throughout the 
next decade. 
https://www.satnews.com/story.php?number=565265611 
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